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4 Smithson onfxivg small Particles for the Blow-pipe » 

That it is not so, however, we have a proof, in the great 
errors into which those have fallen who were best skilled 
in it. Mr. Werner, its principal and most-distinguished 
professor, was unable, by its means, to discover the identity 
of the jargon and the hyacinth; of the corundum and the 
sapphire ; of his apatite and spargelstein : and, while he 
thus parted beings, as it were, from themselves ; he forced 
others together, which had nothigg in common. 

The chemical method justly boasts its certainty ; but it 
earries destruction with it ; and often bestows the know- 
ledge of an object only at the expense of its existence. The 
sole remedy which can be opposed to this defect is, to re- 
duce the scale of operating ; and thus render the sacrifice, 
which must be made, as small as possible. 

.M. de Saussure's * ingenious contrivance for subjecting 
the most minute portions of matters to the action of fire, 
by fixing them upon a splinter of sappare, appeared 
to fulfil all that could be desired. It has, however, been 
scarcely at all employed; owing, partly, to the excessive 
difficulty, in general, of making the particles adhere to it ; 
and, in consequence, of the almost unpossessed degree of 
patience required, and of the time consumed by nearly 
interminable failures. 

That such should be the case, could not but be a subject 
of much regret ; for, besides the economy of time and 
labour, and the great beauty of deriving knowledge from so 
diminutive a source, — and thus attaining important results 
with such feeble agents, — reduction of volume became, in 
this Ihstance, productive of an increase of power ; and, 
thence, of an extension of the series of qualities, by which 
substances are characterized. 

A slight alteration, which I have made in M. de Saus- 
sure's process, has removed the objection to it. For water, 
saliva, and gum-water, which he employed, — and the last of 
which is not sensibly superior to the first,— I have substi- 
tuted a mixture of water and refractory clay. 

* Journal de Physique ^ par Rotier; tome xir. 
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Small triangles, or slender slips of baked clay*, may be 
used in lieu of sappare, which is not at all times to be pro- 
cured : or a little of the moist clay may be taken up on the 
end of a platina or other wire ; and the object to be tried, 
be touched with it. This way may even be applied to 
pieces of the ordinary size, and supersede the use of the 
platina tongs. 

• But a proceeding which I have only recently adopted, 
appears to deserve the preference. Almost the smallest 
quantity of clay and water is put upon the very end oi 9l 
platina wire, filed flat there. With this, the particle of 
mineral, lying on the table, can be touched, in any part 
chosen : in a moment or two, it is dry ; and may be taken up, 
and put into the flame, without the clay exploding ; as not 
unfrequently happens, when more of it is used. Particles, 
of the least visible minuteness, may thus be submitted to 
trial, with the utmost facility. The contact of the particle 
with the wire may, in general, be so managed, as to be ex- 
tremely slight ; as the slenderest point is su£Scient to sup- 
port it However, when the utmost heat possible is desired^ 
a fragment of a less-conducting matter may be interposed. 

There may be cases, in which the presence of the clay is 
objectionable. I conceived, that some of the body itself, to 
be tried, would, on these occasions, supply its place. Flint 
was the least promising of any, in this respect : it was se- 
lected for the experiment. With a paste, of its powder 
and water, pieces of flint were successfully cemented to 
flint; and some of .this paste, taken up on the end of 
a wire, served, if not quite as well as clay, yet very 
sufficiently. After being several times ignited, and quench- 
ed in cold water, the reduction of very hard matters (such 
as flint, for instance) to subtile powder is attended with no 
difiiculty. 

Earth of alum would, perhaps, be preferable to pipe-clay, 
for making" the triangles in strips, and for agglutinating 

* For Mr. Smithson^s ingenious method of forming thesd useful slips 
and plates of baked clay, see Vol. III. p. 386, of this Work. — Eoitor. 
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objects to them : it would even have an advantage over 
sappare^ in being a simple substance. Some, from the Paris 
shops, acquired but little solidity in the fire ; but I after- 
wards learned that it had been obtained from alum, by fire. 

Since I have been in possession of this means of so ef- 
fectually confining the subjects of examination, as to be 
able to continue, during pleasure, to act upon them, I have 
directed but little attention to the fusibility of matters. 
Quartz, whose fusion has been called in question by M. 
Berzelius*, has seemed to be quite refractory. On some 
few occasions, however, when it has proved otherwise, the 
phenomena have neither corresponded with M. de Saus- 
sure's account, nor been always the same ; which certainly 
admits of the fusion being iattributed to an accidental cause. 

But I have found, with much surprise, that flint can be 
melted without difficulty, and even when of a considerable 
bulk. Where the heat is most intense, a degree of frothing 
takes place : where it is less intense, there is a swelling of 
parts of the surface. The effects were the same, both with 
French and English flint; with black, and with horn- 
coloured. Does flint, like pitchstone, contain bitumen ; 
which, at a certain heat, tends to tumefy it ? This might 
explain the smell, arising from its collision ; and the oil 
which Neumann obtained by its distillation ; and to which 
no credit has ever been given. No doubt can, I conceive, 
be entertained, of flint being a volcanic production. On 
dus point, I may speak again, at a future opportunity. 

In using mere water, diamond, anthracite, and plumbago, 
were particularly diflicult of trial ; as any adhesion, which 
they had contracted with the sappare, was quickly de- 
stroyed, by the combustion of their surface : while, as the 
intention, in their case, is not to subject diem to great heat, 
they may be so secured in the clay, as, at least, very much 
to retard their escape. Here, acting on very minute particles 
is essential j as, when large pieces are employed, the effect 
is too slow to be perceptible. 

* J)e VEmphi du Oialumeau, p* IDS. 
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A pleasing way of demonstratiilg the combustion of {)lum9 
bago^ and of even exhibiting the iron in it, is to rub a little 
from the wetted point of a pencil, on one of the clay plates, 
mentioned formerly. 

In trying the diamond, it was imagined that its glow con- 
tinued, for an unusual time, after its removal from the 
fire. The present method afforded the means of making a 
comparison. A fragment of diamond, and another of quartz, 
chosen purposely, of rather a larger size, were fixed hear 
each other in the clay ; and it was observed, that the dia- 
mond was more luminous than the quartz, while under the 
action of the flame; and continued longer so, after its removal 
from it. The diamond, being a very slow conductor of heat^ 
may occasion, in part, the latter quality. ; 

In the same way, the fusibility of any two substances 
may, probably, on some occasions, be ascertained ; and serve, 
from deficiency of a better, as a means of distinction 
between them. 

I am. Sir, yours &c. 

J. Smithson, 



III. — On the Preparation of Madder Lake. By the late Sir 

H. C. ENGiBFIELD, Bart. F.R.S.* 

Sir , Tilney Street, May Fair, Dec. 15, 1805. 

After many experiments on the red pigment to be pre- 
pared from madder, I have obtained from it a colour far 
superior - to any which I have ever seen produced from it. 
I have received from many of our most-distinguished artists 
very satisfactory reports of its excellence. I mean to make 
my process public : and if it should be consistent with the 
views of the Society of Arts, &c. to publish it, and they 
should think the improvement I have made worthy of a 
premium, I shall be much flattered by their approbation. 

* From Vol. XXII. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. — The Society voted 
its Gold Medal to Sir H. C. Englefield, for this valuable process. 
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■ I shall be much obliged to you by a line in answer ; and 
am. Sir, your obedient servant, 

To Cha RLXS Tatlor, Esq, Sec. H. C. EngLEFIELD. 

The want of a durable red colour, which should possess 
something of the depth and transparency of the lakes made 
from cochineal, first induced me to try whether the madder- 
root, which is well known to furnish a dye less subject to 
change, by exposure to air, than any other vegetable 
colour, except indigo^ might not produce something of the 
colour I wanted. 

Several of the most-eminent painters of this country 
have, for some time, been in the habit of using madder- 
lakes in oil-pictures : but the colours they possessed under 
this name were either a yellowish red, nearly of the hue of 
brick-dust, or a pale-pink opaque, without clearness or 
depth of tint, and quite unfit to be used in water-coloured 
drawing, which was the principal object of my search. 

My first attempts were, to repeat the ^process given by 
Margraf, in the Memoirs of the Academy of Berlin ; but 
the colour produced by this mode was of a pale red, and 
very opaque ; although the eminent author of the process 
states the colour he produced to be that of " le sang 
enflamm4^^ which probably means a deep-blood colour. 

It may, however, be observed, that colours prepared 
with a basis of alumine will appear much deeper when 
ground in oi} than they do in the lump, the oil rendering 
the alumine nearly transparent. This advantage is, how- 
ever, lost in water-colours. On examining the residuum 
of the madder-root after it had been treated in MargraPs 
method, it appeared tinged with so rich a red, that it was 
obvious that by far the greater part of the colour still 
remained in it, and that the most powerful and beautiful 
part. To extract this, several ineffectual trials were made* 
which it would be useless to enter into; but, on attentively 
examining the appearances which took place on infusing 
the madder in water, I began to suspect that the red- 
colouring-matter was very little, if at all) soluble in water ; 
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and that it was only mechanically mixed with the water, 
when poured on the root, and suspended in it by the muci- 
lage, with which the root abounds. 

A very small quantity, therefore, can be obtained by 
any infusion or decoction ; as the greater part sinks down 
on the root, or remains with it on the sieve, or in the bag, 
through which the infusion or decoction is passed to render 
it clear. I therefore was induced to try, whether, by some 
merely mechanical means, I could not separate the colour- 
ing matter from the fibrous part of the root. In this 
attempt my success was fully equal to my hopes ; and, 
after several trials, I consider the process I am now about 
to describe^ as the most perfect I have been able to 
discover. 

Process 1. — Enclose two ounces, troy weight, of the 
finest Dutch madder, known in commerce by the name of 
crop-madder, in a bag, capable of containing three or four 
times that quantity, and made of strong -and fine calico. 
Put it into a large marble or porcelain mortar, and pour 
on it about a pint of cold soft water. The Thames water, 
when filtered, is as good as can be used ; it being very 
nearly as pure as distilled water, at least when taken up a 
very little way above London. With a marble or porce- 
lain pestle, press the bag strongly in every direction, and, 
as it were, rub and pound it as much as can be done with- 
out endangering the bag. The water will very soon be 
loaded with the colouring-matter, so as to be quite opaque 
and muddy. - Pour off the water ; and add another pint 
of fresh water to the root, agitating and triturating it in 
the mamier before described ; and repeat the operation, 
till the water comes off the root very slightly tinged. 
About five pints of water, if well agitated and rubbed, 
will extract from the root nearly the whole of its colour; 
and if the residual root be taken out of the bag and dried, 
It will be found to weigh not more than five drachms, 
apothecaries' weight : its colour will be a kind of light 
nankeen, or cinnamon ; and it will have entirely lost the 
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peculiar odour of the root^ and only retain a'faint woody 
smell. 

The water loaded with the colouring-matter must be put 
into an earthen or well-tinned copper, or, what is still 
better, a silver vessel, (for the use of iron must be carefully 
avoided through the whole,) and heated till it just boils. 
It must then be poured into a large earthen or porcelain 
basin; and an ounce troy weight of alum, dissolved in 
about a pint of boiling soft water, must be poured into it, 
and stirred until it is thoroughly mixed. About an ounce 
and a half of a saturated solution of mild vegetable alkali 
should be gently poured in, stirring the whole well all the 
time. A considerable effervescence will take place, and 
an immediate precipitation of the colour. The whole 

should be suffered to stand, till cold ; and the clear yellow 
liquor may then be poured off from the red precipitate. 
A quart of boiling soft water should again be poured on it, 
and well stirred. When cool, the colour may be separated 
from the liquor, by filtration through paper, in the usual 
way; and boiling water should be poured on it in the filter, 
till it passes through of a light straw-colour, and quite free 
from any alkaline taste. The colour may now be gently 
dried ; and when quite dry, it will be found to weigh half 
an ounce ; just a fourth part of the weight of the madder 
employed. 

By analysis, this colour possesses rather more than 40 
per cent, of alumine. If less than an ounce of alum be 
employed with two ounces of madder, the colour will be 
rather deeper ; but if less than three-quarters of an ounce 
be used, the whole of the colouring-matter will not be 
combined with alumine. On the whole, I consider the 
proportion of an ounce of alum to two ounces of madder 
as the best. 

Process 2. — If, when the solution of alum is added to 
the water loaded with the colouring-matter of the root, the 
whole bd suffered to stand, without the addition of the 
alkali, a considerable precipitation will take place, which 
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will be of a dark, dull red. The remaining liquor, if again 
heated, will, by the addition of the alkali, produce a rose- 
coloured precipitate of a beautiful tintj but wanting in 
force and depth of tone. 

This is the process recommended by Mr. Watt, in his 
Essay on Madder, in the Annates de Chimie, tome vii.; and 
this latter colour is what may, perhaps, with propriety, be 
called madder-lake. But. although the lighter red may be 
excellent for many purposes, yet I consider the colour 
produced by the union of the two colouring-matters, as 
given in the first process, as far preferable for general use; 
being of a very beautiful hue when used thin; and possess* 
ing unrivalled depth and richness, either in oil or water, 
when laid on in greater body. 

If but half an ounce of alum be added to the two ounces 
of the root, the first precipitate will be nearly similar to 
that when an ounce is employed ; but the second, or lake 
precipitate, will be less in quantity, and of a deeper and 
richer tint. In this case, the whole of the colouring-matter, 
as before observed, is certainly not combined with the 
alumine; for, on adding more alum to the remaining 
liquor, a precipitate'is obtained, of a light purplish-red. In 
this process, when two ounces of madder and an ounce of 
alum are used, the first precipitate has about 20 per cent 
of alumine, and the second, or lake precipitate, about 53 
per cent ; but these proportions will vary a little in repe- 
titions of the process. 

Process 3. — If the madder, instead of being washed and 
triturated with cold water, as directed in the foregoing 
process, be treated in exactly the same manner with boil- 
ing water, the colour obtained will be rather darker, but 
scarcely of so good a tint ; and the residuum of the root, 
however carefully pressed and washed, will retain a strong 
purplish hue ; — a full proof that some valuable colour is 
retained in it ; probably fixed in the woody fibre by the 
action of heat 

Mr. Watt, in his excellent treatise on madder above 
mentioned, observes, that cold water extracts the colour 
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better than hot water; and I have reason to suspect, that 
a, portion of that colouring matter, which produces the 
bright red pigment, distinguished before by the name of 
madder-lake, remains attached to the root, when acted on 
by boiling water. 

Process 4.— If to two ounces of madder a pint of cold 
water be added, and the whole be suffered to stand for a 
ffew days (three or four days), in a wide-mouthed bottle 
lightly corked, in a temperature of between 50® and 60*, 
and often shaken, a slight fermentation will take place, the 
infusion will acquire a vinous smell, and the mucilaginous 
part of the root will be in a great degree destroyed, and 
its yellow colour much lessened. If the whole be then 
poured into a calico bag, and the liquor be suffered to 
drain away without pressure, and then the root remaining 
in the bag be treated with cold water, &c., exactly as 
directed in the first process, the red colouring-matter will 
quit the root with much greater ease than before fermen- 
tation. It will also be equal in quantity to that afforded 
by the first process, but of a much lighter red. This dif- 
ference of tint appears to be owing to a destruction of 
a part of the lake by the fermentation of the root ; for if 
the colours from the fermented root be obtained separate, 
as in Process 2, the first precipitate will not sensibly differ 
from that obtained from the unfermented madder ; but the 
second, or lake, will be of a very light pink. This process^ 
then, is not to be recommended. 

SPANISH AND SMYRNA MADDERS. 

Spanish madder affords a colour of rather a deeper tone 
than the Dutch madder, but it does not appear to be of so 
pure a red as the Zealand crop-madder. 

The Smyrna madder is a very valuable root. The 
colour produced from it, by Process 1, is of a deeper and 
richer tint than any I have obtained from the Dutch mad- 
der. The quantity produced from two ounces is only three 
drachiris; twenty-four grains : but this is not to be wondered 
at; for as this madder is imported in the entire root in 
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a dry state, and the crop-madder of Zealand consists prin- 
cipally of the bark, in which prpbably the greatest part of 
the colouring substance resides, there is every reason to 
think that the Smyrna madder really contains a greater 
proportion of colour than the Zealand, in equal weights of 
the entire root. 

The products of Process 2 prove, that the lake of the 
Smyrna madder is more abundant in quantity, and of a 
richer tone, than that of the Dutch root; for from two 
ounces of Dutch madder, the first precipitate was two 
drachms, and the lake was two drachms and forty-eight 
grains ; whereas, from two ounces of the Smyrna root, the 
first precipitate was one drachm and twenty-four grains. 
The proportion of the lake to the colour is, therefore, much 
higher in the Smyrna than in the Dutch vrogt 

FRESH MADDER. 

The colour may be prepared from the recent root ; and 
it will be of a quality equal, if not superior, to any other. 
The diflSculty of procuring the fresh root has prevented 
me from making as many experiments on it as I could 
have wished. I procured, however, a small quantity of 
the best roots, packed in moss from Holland; and the fol- 
lowing process answered perfectly well. 

Eight ounces of the rdot having been first well washed, 
and cleaned from dirt of all kinds, were broken into small 
pieces, and pounded in a bell-metal mortar, with a woodeii 
pestle, till reduced into an uniform paste. This paste, 
being enclosed in a calico-bag, was washed, and triturated, 
as described in the first process, with cold water. About 
five pints seemed to have extracted nearly the whole of the 
colour. To the water thus loaded with colour, and boiled 
as before, one ounce of alum, dissolved in a pint of boiling 
water, was added ; and the alkali poured on the whole, till 
the taste of the mixture was just perceptibly alkaline. 
The colour thus obtained, when dry, was of a very beauti- 
ful quality. 
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The success of this experiment, which was twice repeated 
with the same result, has led me to hope that it is not 
impossible that the mode of obtaining the colour from the 
fresh root here described, may be productive of advantages 
for more extensive use than I had in view, when first I 
attempted to obtain a pigment from madder. Many 
tracts of land in this coiuitry are as well adapted to the 
growth of this valuable .article, as the soil of Holland can 
be ; and the cultivation of it, which has more than once 
been attempted to a considerable extent, has been laid 
aside, principally from the expense attendant on the erec- 
tion of drying-houses and mills, and the great expense and 
nicety requisite for conducting the process of drying. But 
should the colour, prepared in the mode just described, be 
found to answer the purposes of the dyers and calico- 
printers, the process is so easy, and the apparatus required 
for it so little expensive, that it might be in the power of 
any grower of the root to extract the colour : besides which, 
another great advantage would be obtained; the colour 
thus separated from the root may be kept any length of 
time without danger of spoiling, and its carriage would be 
only one-fourth of that of the root. I am, moreover, 
thoroughly inclined to believe, that, in the present mode 
of using the root, a very considerable part of the 
colour is left in it by the dyers : and should this prove 
to be the case, an advantage, much greater than any 
hitherto adverted to, may arise from the process here 
recommended. 

Should it be attempted to obtain the colour from the 
fresh root on an extensive scale, I should recommend that 
the root be first reduced to as uniform a pulp as possible, 
by grinding or pounding. For this purpose, it is probable 
that the cider-mill would answer perfectly well ; and its 
extreme simplicity is a great recommendation. For the 
purpose of trituration, bags of woollen, such as are 
used in the oil-mills, would probably answer as well as 
calico, and they would be much cheaper and more durable. 
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A large vat, with stampers, would be easily constructed, 
by those who are conversant in mechanics, for the holding 
them, and pressing them in water : and when the colour 
was boiled ^nd precipitated, the flues of the boilers might 
easily be formed into convenient drying- tables, without 
any additional expense of fuel. The part of the process 
which I consider as of the greatest importance, and as 
being the essential advantage of my methods over all those 
which have come to my knowledge, is, the trituration or 
pressing of the root in water; and I believe that the 
colouring-matter of the root has not been hitherto consi- 
dered as so nearly insoluble in water as I have reason to 
think it is. 

% It were much to be wished, that, in the present advanced 
state of chemistry, some skilful analyser would investigate 
the properties of this very useful root ; in which, perhaps, 
it will be found that there are three, if not four, different 
colouring substances. Such are the processes and 

views which I have thought it not improper to submit to 
the consideration of the Society of Arts, &c. 

I have only now to describe the specimens which accom* 
pany this Paper; assuring the Society,- that they have 
been all prepared by my own hands entirely ; and that I 
am therefore responsible for their having been produced 
by the processes stated, without the addition of any foreign 
matter whatever; excepting the cake ground up with gum, 
and the bladder of oil-colour, which were prejiared, from 
the colour which I gave him, by Mr, Newman, of Soho- 
square, whose skill and fidelity are too well known to need 
any testimony in their favour. 

It may be proper to add, that all the colours produced 
from the Dutch madder were prepared from the same 
parcel of crop-madder, in order that the differences in 
them might proceed from the processes, and not from a 
variation in the qualities of the root, which, in different 
specimens, will produce different shades of colour, under 
the same mode of treatment. 
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1. Dutch madder, treated by Process 1. 

2. Ditto Process 2. 

3. Ditto Process 3. 

4. Ditto * Process 4. 

5. Dutch madder, <t wo ounces; alum, one ounce; treated 

by Process 2. 

6. Dutch madder, two ounces ; alunl^ one ounce; fer- 

mented two days, and then treated by Process 2. 

7. Produce of Process 1, ground in gum by Mr. Newman. 

8. Pxoduce of Process 1, ground in oil by Mr. Newman. 

S. 1. Smyrna madder, by Process 1. 

S. 2. Ditto Process 2. 

S. 3. Ditto Process 3. . 

S. 4. Ditto . . . Process 4. 

Certificates accompanied the foregoing description, from 
Mr. Cotman and Mr. Munn, testifying the merits of Sir 
H. C. Englefield's madder-lakes as water-colours ; and also 
from Messrs. West, Trumbull, Opie, Turner,^Daniel, and 
Hoppner, speaking greatly in its favour, where it bad been 
tried in oil-colours. * 



IV. — On various Preparations of Carmine, 

CHINESE CARMINE. 

Twenty ounces of very finely-powdered cochineal are 
boiled with a pailful of river water, contained in a pro- 
per vessel; to which sixty grains of Roman alum axe 
added. After seven minutes' ebullition, the boiler is re- 
moved from the fire, and the liquor put into another vessel^ 
by means of a siphon: it may also be passed through fine 
linen. This liquor is to be preserved for use. A solution 
of tin is previously prepared, in the following manner. 
Ten ounces and a half of common salt (muriate of soda) 
are dissolved in a pound of aqua*fortis (nitric acid): ^ 
this solution, when cold, four ounces of Malacca-tin filing 
are added, by degrees : — a fresh quantity of tin. must not 
be put in till the former is dissolved. This solution 
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is addfici^ drop by dsop, to die heated cochiseal liquid ; and 
tfie carmine pi«cipttatea. Whan the carmine is deposiitedt 
tba liquid is decanted ; and the carmine allowed to dry in 
the shade^ in china or Delft-vare yeBseb. 

THE GERMAN METHOD OF PREPARING CARMINE. 

Six pints of river water are boUed in a copper vessel: 
two ounces of powdered cochineal are then thrown into it^ 
and well stirred. After six minutes' boiling, sixty grains of 
powdered alum are thrown in, and the whole suffered to 
boil for three minutes. The vessel is then removed from 
the fire ; and the liquor drawn off with a siphon, and filtered 
through a lawn sieve. The liquor is then placed in many 
china or Delft-ware vessels, and allowed to remain at rest 
for three days; when it is decanted, and the deposits dried 
in the shade. After three more days, the liquor is again 
to be decanted ; when it will have formed carmine of an 
inferior quaUty. 

ALYCVN^S PROCESS. 

Two p^sful and a half of river water being boiled in 
a copper vessel; a pound of grpund cochineal is put into 
i^ by degrees, and the liquor is well stirred with a bru3h« 
After hnving boiled about half an hour, a weak alkaline 
ley is added, prepared with^ve drachms of soda, dissolvjed 
in a pint of water : this is poured into the decoction of 
cochineal; and, after half an hour's boiUng, the vessel ia 
Vftmovad from the fire, and set, in an inclined position, 
iippQ a table* Six drachms of aluw are then added, 
and weU stirr^ into it; and the whole 13 afterwards left 
at nest for tweaty-five mirtute«. The liquor, which iis then 
beeome of i^ very fiae scarlet c^lojiM*> is to be decanted into 
anotber vessel ; and the whites of two eggs, i»:<eviously 
toateo up with half a pound of water, are added ; the 
If^o^ is U^^ stirred up wi(& the brash; and the vesssel 
wghfi^ vpp9 4;he fire, wd made to boil The whites of 
eggs coagMlate, and preeipltate with the oolouring sub* 
staaice, which forms, the carmine. The boiler is then 

VOL. V. c 
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removed from the fire, and left at rest for twenty-five or 
thirty minutes, in order that the carmine may entirely 
deposit itself. The liquor is decanted ; and the deposit 
placed upon fine linen, that it may drain. The carmine is 
afterwards removed with silver or ivory spoons, and dried 
upon plates which are covered with white paper. A pound 
ipf cochineal, by this process, affords an ounce of carmine. 

It is essential that soft water only be employed. 

We see, by two of these recipes, that alum is not, as 
many authors have advanced, an indispensable material, 
in the preparation of carmine : in one instance, it is re- 
placed by the acid oxalate of potash ; in another, by the 
hydrochlorate of tin : and the experiments of MM. Pelle- 
tier and Caventou prove that these salts^ as well as the 
alum, serve, both to heighten the colour, and to assist in 
its precipitation, by the action of their excess of acid on 
the animail matter contained in the cochineal. 

Carmine is very much used in uiiniature-painting: and 
a great quantity of it is also employed in the manufacture 
of artificial flowers. The confectioners and apothecaries 
make use of it, to colour various preparations : and it gives 
a beautiful tint, when mixed with any substances which 
they wish to colour. When it is used as a liquid colour, 
it is dissolved in the volatile alkali : the excess of alkali is 
dissipated by spontaneous evaporation ; and, when the so- 
lution is become inodorous, it is fit for use. 

MJM. Pelletier and Caventou have given the name of 
Carmine to the pure colouring-matter contained in the 
cochineal, which is the basis of th^ carmine. These che- 
mists have succeeded in separating it, by first macerating 
the cochineal in ether, in order to firee it from a greasy 
substance which it contains, and then repeatedly treatiilig 
the cochineal with boiling alcohol. At each decoction, it 
deposits^ on cooling, a granulated, matter, of a beautiful 
red colour ; and, on leaving the solutions to a spontaneous 
c^^aporation, the deposit oofittnues to form, and then as^ 
sumes a crystalline appearance. In this state, the colouring- 
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matter of the cochineal is nearly pure; nevertheless, it 
still retains a little of the greasy substance ; to divest it of 
which, entirely, MM. Pelletier and Caventou direct it to 
be re-dissolved in alcohol at 40°, and then to add to it an 
equal part of ether. This mixture is at first very thick, 
but afterwards becomes clear ; and, in a few days, the 
sides of the vessel are found to be covered with an incrus- 
tation of a brilliant reddish-purple colour, which is pure 
carmine. This has been characterized by the following, 
properties: its colour is a vivid purple; it has a crystal- 
lized appearance ; is perfectly unalterable in the air; heat 
easily decomposes it, and without producing any azote ; 
it is very soluble in water; and neither crystallizes by 
evaporation nor cooling ; it is insoluble in ether ; soluble 
in boiling alcohol; &c. 



V. — On the Culture and Uses of Carrots. By William 

Wallis Mason, Esq.* 

WITH FIGURES. 
Sir, GoQdrest Lodge^ near Warwick, Jan. SI , 1805. 

The purport of this communication is, to explain, with a 
degree of accuracy, the general, and, as far as possible, 
the best method of cultivating carrots. I shall, therefore, 
endeavour to remove those prejudices, which frequently 
occur in every branch of agriculture ; while I give a brief 
statement of particulars, which experience, assisted by nu- 
merous comparisons, has induced me to consider as best 
adapted for rearing the plants ; as well as the most judi- 
cious, in the application of the vegetables, when cultivated. 
In Suffolk, the culture of this highly-valuable root has 
been carried on for ages : buf, of late years, it has very 
much increased, and furnishes the best criterion of its 
worth. Various have been the attempts to extend the be- 
ijefit more generally throughout the kingdom, but with 

* From Vol. XXIII. of the Tranaactions of the Society for the En* 
coupigement of Arts, Manufactures, and Commerce. — The Society 
Toted its Silver Medal to Mr. Mason for this useful Communication. 
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little success ; imaginary diflSculties arising in the minds 
of cultivators, which I hope to obviate, by a more minute 
detail; and the observance of which will enable any farmer, 
on a proper soil, to raise a crop, which will, at once, be 
productive ofgreat private advantage, and public utility. 

On most farms, it will be found, that a considerable pro* 
portion of the produce from the best land (the meadow, 
and upland pasture) is consumed by the working cattle, 
and the lean and rearing stock, during the winter months* 

The carrot system may be carried on, on inferior arable 
Umds ; and the produce, by judicious application, will be 
found to excel, far beyond general expectation, that of the 
gtazing land ; and which will, in consequence, be appro* 
printed to general national advantage, in furnishing an ad- 
ditional supply of animal food, of wool, and the produce of 
the dairy. 

A red loamy sand is at all times to be preferred, as free 
from stones as possible; but very large crops may be 
grown on any land which is not of a too tenacious or bind- 
ing quality, and with a sufficient depth of soil. 

In order to inorease the growth of the root, it is ne- 
qaSsary to remove the soil to the depth of 14 inches: 
t^s is easily accomplished, by first ploughing the furrow 
seven inches deep, in the usual manner ; and then follow- 
]|lg with the plough, in the same furrow ; which, with the 
assistance of an additional horse, brings up the soil from the 
depih required. The first plough continues to turn the 
fi^sh furrow^ to the bottom of the double furrow ; and, 
being followed by the double furrow, as in the first instance, 
tbe soil becomes comfdetely mixed« and ready for the re- 
ception of the seed. 



TJm first furrow is seven inches deep, and is re- 
mowdinto • « 



'A- 



The secbntl ftairow, of fomrteen inches deep: tbisf, 
in rotation, becomes the first stratum. 



I. 
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The laadfi; or stitehei , cannot be too wide ; say, from 
18 to 25 yards. 

It is necessary to observe^ that the land, on which this 
crop is intended to be produced^ should^ at all times, be in 
a perfectly clean state; such as, for instance, a barley 
stubble, which has succeeded a Mlow ; &c. Yet few 
crops turn out more productive than those cultivated on 
cloveri or leys of artificial grasses ; ploughing the same as 
on a barley stubble. 

A rule, which in most instances holds good, must not 
here be neglected ; viz. that of getting in the seed directly 
after the ploughings. A neglect of this would be at- 
tended with the worst consequences. On stale land, the 
weeds would, in a short time, completely get the better of 
the young plants \ and thereby occasion a great deficiency 
in the crop. 

Five poimds of seed is commonly sown per acre ; but 
as its value is very trifling, when put into competition with 
the advantages of having good plants, I never recommend 
less than six pounds per acre. In a dry season, there is 
great benefit in steeping the seed for twenty-four hours. 
To prepare it for the drill, or for sowing, it should be well 
rubbed, with the palm of the hand, against the side of the 
tub, to destroy the small fibres, and prevent their adhesion: 
and some fine sifted ma;rl, and saw-dust, should be mixed 
with it; in the proportion of two-fourths of marl, one-fourdi 
of saw-dust, and one-fourth of seed. 

Drilling is, indubitably, the best way to get in the seed } 
the drills being from six to nine inches asimder : the ad- 
vantages are obvious ; the carrots stand the winter mudi 
better, from the tops of the vegetables being nearly buried 
in the soil, the green beads only being visible to the eye; 
^nd, indeed, it is. very rare to see the smallest part of the 
ted carrot above the surface : and the great fiM^ility it fiiiv 
nishes, in weeding and hoeing, in a district not hitherto 
acquainted with this useful braach of agriculture, musit 
render it| in a two-fold degree, desirable. 
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Carrots, in their «arly state, are very tender plants, and 
very slow of growth. I have frequently noticed a field, where 
they were scarcely visible to the eye for thre^ weeks or a 
month after sowing, which has yet turned out a most abun- 
dant product. It is frequently six weeks before they are fit to 
hoe ; hut to prescribe any rule for this is impossible, since 
the vegetation of every description of plants depends so 
much on the season. I shall only observe, that the most pro- 
per time to commence weeding or hoeing, is soon after the 
plants gain the parsley-leaf, or are about half an inch out 
of the ground. Every vegetable, intended to be thinned 
or separated by the hoe, cannot have this process per- 
formed upon it too early ; since, from general observation, 
{t is clearly ascertained, that the smaller the plants are, the 
greater should be the numbers left : and, as a second hoe- 
ing is absolutely necessary (if it is only to promote vegeta- 
tation, by loosening the surface), the plants may then be 
distributed, as requisite. In hoeing of every description, 
it is always necessary to stir every part of the soil possible: 
in this instance, it must, on no account, be neglected. 

The season for sowing is, from the middle of March to 
the 12th of April. In dry weather, it is best to have the 
seed rolled down. The land should always be harrowed 
after drilling or sowing ; as, from the nature of the plant, 
a pulverization of the soil is requisite. It is, however, use- 
less to detail particulars of this sort ; which must, in so ma- 
terial a degree, depend on the state of the season ; in 
which the judgment of the practical farmer cannot easily 
fail him. Suffice it to say, that the lighter, the finer, and 
the less binding the soil, the better vegetation must flourish; 

With respect to the best method of cleaning the young 
crop, I have only to observe, that, nine times out of ten, it 
answers better to weed by hand, than to hoe, the first time ; 
that is, supposing that the crop is much encumbered by 
weeds: but should it be perfectly clean (which, however, is^ 
rarely the case), the hoe will answer every requisite purpose. 
There is great care to be taken in the first hoeing ; and. 
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particularly, in leaving the plants sufficiently thick, and In 
not burying them in the process ; for, should that be done, 
the fairest prospects would at once vanish. The women 
and diildren employed to weed, should not be suffered to 
pull up a single carrot : the hoe effects the purpose of 
setting out in a superior manner; and should, within two 
or three days, follow the weeders. I have frequently seen 
thejand so much covered with weeds-, that the number of 
the carrots was extremely doubtful : after hand-weeding, 
however, a very good sowing was often seen, which would 
have been destroyed, in a great measure, had the hoe been 
previously used. One weeding, and two hoeings, are ge- 
nerally sufficient : by the time they are accomplished, the 
carrot-^tops are generally of a sufficient growth to shade 
the land. The proper hoe to be made use of, should have 
a blade four inches long, and one inch and half broad ; of 
the form shewn in Piste I. fig. 1. ; and be always kept 
very sharp. 

Carrots, like turnips and other vegetables intended to 
be housed for winter, should not be taken up before they 
are fiill grown :' they never answer better than when used 
from one to four weeks after they are taken out of the 
ground. They are little liable to injury in winter. The 
latest time for taking them up is just before the fibrous 
root begins to shoot in the spring; at which period the 
vegetable becomes less nutritive, and is, at the same time, 
injurious to the land./ 

By these attentions, I have invariably found the cultiva^ 
tion of carrots extremely beneficial to the land; and, not 
unfrequently, the value of the crop equal to the fee-simple 
of it. The greatest produce I ever remember, was eight- 
teen loads per acre, forty heaped bushels to the load ; yet 
I have heard of much larger crops. 

Worn-out, ploughed lands are renewed by the inter- 
mixture of the fresh soil occasioned by the deep ploughing; 
and the. proof is visible, in many succeeding crops, of corn, 
grasses, &c. 
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The same land will produce very good crops of e^rrotH 
for years in succession ; but, fai this instance^ taanure be-^ 
comes necessary. 

The carrots are taken up with a narrow i»pAde> which 
ihe labourer strikes into the ground with one hand i and 
at the same time, pressing it sideways, he draws out the 
root with the other hand ; throwing the carrot to the heap, 
Where his wife and children sit to cut off the tops. The 
tops are left, and spread, as manure to die land. 

Expenses of Labour. ^ j 

Weeding varies from 5^. to lOj. per acre : . average 7 6 

First hoeing • , . ^ • ... 7 

Second ditto 5 6 

Taking up, per load, and topping 1 @ 

In addition to these prices, it is necessary to remark, that 
the labourers, in dear seasons, have an allowance for flour; 
viz. 

To every single man, one stone of flour .per week ; the 
maiter paying the additional price, above two shillings per 
stone. 

To a man and his wife, one stone and a half per week ; 
«ad half a stone per week to every additional child under 
twelve years old ; at which time they are deemed capable 
of earning their own bread. 

By the introduction of this judicious plan, the labourer 
shares the benefit of that grain which his own industry bad 
helped to cultivate ; and feels, but in a small degree, the 
oppression of the times : the interests of the master and of 
the servant become reciprocal; for the price of labour 
continues nearly at the same standard : had it been other- 
wise, the farmer must have suffered, when his commodities 
became of less value. 

The annual rent of those lands, on which carrots are 
generally grown, is, fVom Ss. to 20s. pet acre ; but I have 
invariably found the profit by ikr the greatest when ^ 
best soil has been made use of. 
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A good <^r6p^ on land worth Ss. per acre « • • 7 loads. 

1 Of. ditto •. . • . 9 ditto, 

1&. ditto . • . . 11 ditto. 



^*^Mi^ri*aM*4MABHiHakawk*M^i^ 



On the best land, as I before remarked . • .18 dittd. 

The adtantage in preferring good land is obvious ; the 
chief expenses being nearly the same as on poor soil. The 
additional labour consists^ chiefly, in taking up the crop. 

Carrots are sometimes sown when the land has received 
but a single furrow ; — a sure mark of indolence ! The an*^ 
nexed Drawing (see Plate I. figs. 2 & 3) proves the ne* 
eessity of deep ploughing by means of the double furrow. 

Fig. 2, is the shape, and comparative size, of a carrot 
grown on a single furrow. The ^arth, below where the 
soil was stirred, acting as a repellent, checks the growth 
of the root, and causes it to shoot laterally. 

Fig. 3, is the comparative growth and shape of a carrot 
grown on the double furrow. 

On all soils which are adapted to this branch of bus*- 
bandry, the first ploughing may be done by a pair of 
horses abreast ; ihe lower, or double furrow, by three horses, 
also abreast. The nearer the cattle are to the work, the 
^ater is the purchase ; and they labour also with greater 
spirit, in sociable company, than when in a string at 
length. Fig. 4, will explain the manner of yoking thre^ 
horses abreast, to a single purchase"* : they will be found to 
be, on a fair trial, equal in power ixyfour horses^ drawteg 
at full length. 

ON RAISING CARftOT-SEEI). 

' It is a common practice, with the cultivators of carrots, 
to raise their own seed : it requires but little attention, and 
ihe crop is seldom known to fail. For this purpose, they 
choose such carrots as are in no respect injured by frost, 
are the handsomest, and of a middle size : they thin the 
grieen tops, leaving, however, about an inch in length of 

* Tltis szcelleBt fxrai^^ement is well worth foUowing, in many other 
similat cases. — Editor. 
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them ; and cut two inches oflT the extremities of the roots. 
They then plant them in double rows, a foot apart, and 
six inches. between, the plants, in each row; the intervals 
between the double rows being three feet : these distances 
are requisite, as all the seed does not ripen at the same 
time. . The paths, or intervals, serve to gather the seeid ; 
which must be done daily, as the seed arrives at maturity. 
It is frequently three weeks before the entire crop is 
cleared. The heads of seed must be spread to dry, on a 
.floor; or, in dry. weather, on the ground. The seed is 
afterwards separated from the stalks, with a comb. The 
season to plant carrots for seed, is the latter end of 
February, or the begiijnmg of March, when the severe 
frosts are over. 

ON THE USES OF CARROTS. 

Having explained, in as concise a manner as possible, 
what is necessary to be observed, to enable the practical 
farmer to cultivate this highly-valuable root, in districts 
hitherto deprived of the great benefit it affords to the 
community, and of the great profit to the cultivator ; and 
perfectly free, from all theoretical and speculative opinions ; 
I now proceed to a short detail of the uses and applica- 
tions of carrots. 

. . On their utility, for. family consumption, it will not be 
necessary to. dwell. I have therefore only to remark, 
that, since vegetables are found to be more or less nutri- 
tive, in proportion to the saccharine matter they contain, 
but few vegetables will be found to excel them. I have 
known large crops of carrots sold, for the London market, 
at forty shillings per load, delivered at a port four miles 
distant from the land which produced them^ a price for 
which a ready sale will be found, in any populous town, 
duriijig the winter season: but, for this purpose, they 
should be assorted, . and all the overgrown and crooked 
ones be reserved for home consumption, for which they 
will answer as well as the others ; and, when topped, half 
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an inch of the green crowns should be left on: for this 
.purpose,- they are not usually washed. 
. For. home consumption, I have invariably found them 
to answer best for the use of cart-horses.: when designed 
for die food of other, cattle, of any description, the green 
tops^ust be entirely cut oS, and the carrots be washed 
perfectly firee from dirt and sand. It is necessary to house 
.them three or four days, at least, before horses are fed 
with them :•— a neglect of this, is sure to be attended ;v(dth 
dangerous consequences. It is generally known, that the 
cucumber, when left a short time in water, absorbs a pror 
^portion of it : the carrot does the same in a less degree, 
yet sufficiently to produce a considerable degree of ferr 
mentation, from the heat of the animal's stomach ; and 
griping is occasioned thereby. To render them salutary, 
the tune mentioned is sufficient for evaporation. 
. The washing of them is easily and expeditiously done, 
by filling a mash-tub three parts full of carrots; then, 
pouring cold water upon them, stir them well, and throw 
them out with four-pronged dung-forks ; after this process, 
they may be laid, under cover, in large heaps, as much as 
six^or eight loads in a heap. Secured from frost and rain, 
they will keep two or three months. It is, however, not 
right to suffer them to remain so long; as they would 
shrivel to two thirds in their measure : and, although they 
become more nutritious, from the loss of their aqueous 
parts, yet that is not sufficient to compensate the deficiency 
in their bulk. . . 

Carrots are extremely valuable, when applied as food 
for cart-horses : when properly fed with them, they are in 
the greatest health and vigour; and their coats are as fine 
as the best-groomed coach-horses, even in the depth of 
winter, and when exposed to the inclemency of the' 
season, in a straw-yard. For home consumption, I have 
invariably found them to pay more, by one-third, when 
given to horses, than when employed in feeding cattle. 
After a variety of experiments^ I have found the fol- 
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lowing manner of employing them to be tihe best ;*— To 
each cart-horse» one heaped bushel per day, with as. much 
cut provender as he can eat : the latter should also' be of 
the first/ quality. I recommend that it be composed of 
two-thirds of good wheat or oat-straW| and one third of 
clover. Wheat-straw is the best, and oat-straw i^xt: 
barley-straw is, indeed^ frequently given ; but is never to 
be preferred, from its griping tendency. Hcnrses cannot 
eat too much of cut food : whoii returned from their work> 
they should always be baited with it ; or drink their water 
before carrots are given to them, and plenty of dry food 
be given with the carrots ; as the dry nature of the one 
corrects the cold quality of the other. 

There is not, however, any occasion to cut the carrots, 
but merely to mix them with the cut food, and feed with 
them in the manger. Horses used to carrots will prefer 
them to oats, when given together. If the straw and 
clover are not, however, of the first quality, oats should 
be given in proportion. By this method of feeding, there 
is a saving of at least two-thirds of die hay usually con- 
sumed ; corn is entirely dispensed with ; and the horses 
will be in better condition, than when fed with hay and 
corn only ; that is, supposing that each horse is allowed, 
with his hay, half a peck of oats per day. 

Great care must be taken never to give carrots, when 
horses come to the stable heated by work. 

Carrots are not proper food for riding-horses ; nimble 
exercise causes them to be laxative ; and, as they some- 
times will produce griping, I shall here insert a prescrip- 
tion, which has been proved effectual, by long experience, 
togedier with the treatment, to be pursued in such cases. 

Oil of turpentine . • 1 oz. 
Castile soap . • . • 1 oz. 
lElour of mustard • . { oz. 

On the first symptoms, this nuxture should be given, an4 
it will not fell to remove the complaint. 
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The Castile soap is to be cut small, and be dissolved 
in a quart of boiling water : the mustard is then to be 
added ; and the oil of turpentine mixed with it, the last 
thing. It should be given more than milk-warm : if the 
animal suffers much pain, add to it half an ounce oif liquid 
laudanum* 

On the first appearance of tjie disease, the horse should 
be well clothed, constantly rubbed with hard-twisted wisps 
of straw, and be kept as warm as possible. Should the 
disease increase, and the body swell much, a gallon of 
blood should be taken away, to check the inflammation, 
and afford, time for the medicine to operate. If the sym* 
ptoms still increase, repeat the dose, omitting the liquid 
laudanum. Clysters, and raking, afford much relief, when 
tibie symptoms first appear; and frequently remove die 
complaint. 

Feeding-cattle improve more upon carrots than when fed 
upon potatoes or turnips : they are exellent food for ewe^,- 
at lambing-time : they should, however, be previously cut, 
or they are subject to break their mouths. 

Store-pigs may be fattened on carrots only ; and large 
hogs feed remarkaUy well, when fed with one-half corn 
and one-half carrots. 

Heifers in calf, which xequiregood keep, and calve early, 
thrive better on carrots and good oat- straw than on hay 
only ; — one bushel of carrots per day. Care, however, must 
be taken, not to give them too early, or too many; in 
which case, the calves are liable to overgrow themselves. 
Weaned calves thrive well on this food ; — a peck per day, 
is quite sufficient for each : more would increase their bo- 
dies too much. 

Milking-cows give more milk when fed on carrots and 
straw than on hay only. In all these instances, their supe- 
riority over turnips is more, comparatively speaking, than 
the difference of a carrot-crop (rated at one guinea per load 
«f forty biishels) is to the value of turnips on the ciame soil; 
rating them as a produee for home consumption. ', 
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One heaped bushel of carrots, therefore, is equal to 18 lb. 
of hay. Now; admitting each cart-horse to consume this- 
quantity of hay in 120 days, it amounts to 2,160 lb. ; the. 
average produce of one acre of good pasture land. 

The same animal^ if fed on carrots^ with the addition of the 
cut-straw provender^ which is a substitute for com, and adds 
solidity to the carrots, will require only 120 bushels of car- 
roisi or three loads; — not half the produce of an acre of arable 
land, worth only five shillings per acre. 

To this must be added, the great superiority, in point of 
condition, which the cattle evince. The latter method, of 
feeding with carrots and cut provender, is fully equal to. 
18 lb. of hay« and half-a-peck of oats, to each horse. 

My object, in presenting these remarks for the consi-' 
deration of the Society for the Encouragement of Arts 
&c. is the hope of extending a most valuable branch of 
agriculture (which has long stood the test of experience) 
more generally throughout the kingdom : and they are re- 
spectfully submitted, by 'their obedient servant, 

WiuLiAM Wallis Mason. 

To Charles Taylor, Esq. Sec, 



VI. — On a New Method of Cultivating the Mushroom. 
By Mr. William Hogan, Gardener to James Warre, 
. Esq. F. H, s.* 

Sir, RandaWs Park, near Leatherhead, Jan. 5, 1823. 

Having devised a method o{ growing Mushrooms under 
shelter, which I have practised this season, with much suc- 
ce3S, I am instructed by my Master to transmit you an ac- 
count of it. I have a peculiar pleasure in^ complying with 
his directions ; for it will always be very agreeable to me 
to communicate to the Horticultural Society of London any 
matter in the way of my profession, tending to promote the 
objects of that Institution. 

* From Vol. Y. Part III, of the TrsLnsactions of the LoDdon 
Horticultural Society. In a Letter to the Secretary. 
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The exterior form of my bed resembles the old oned, as 
built against a wall; but, instead of building it solid, it is 
hollow. Strong stakes are inclined against the wall, at an. 
angle of about sixty-five . degrees, on which are placed 
hurdles, to support the bed. By this means, a cavity is 
formed under the stakes, for the purpose of receiving dung;> 
which being readily changed, an opportunity is thus 
affordedrof keeping up a permanent moist bottom heat in 
the bed; the absence of which, together with an insuffi^ 
cient depth of mould, for the spawn to run in, is the great 
defect of all other modes of raising mushrooms, with which 
I am acquainted. 

Upon a structure thus contrived, I built two beds, eight- 
teen inclies thick ; the uppermost four inches of which is 
moiild of a loamy nature, with an admixture of one quarter 
of road s^nd. The substratum was formed of dung, which 
had lain in the stable-yard a considerable time : this wa4 
well shaken, and laid in ridges for about a week, giving it 
a few turnings in the interim, by which time it became 
moderately dry. I then added to it one-third of mould, 
collected under a group of common Horse-chesnut trees,, 
where diflferent cattle indiscriminately retreat, during .the 
heat of summer: this lay in heaps,, a few weeks previous to 
use. A layer of straw, or long litter, was first placed on 
the hurdle, to prevent the mould and short part of the 
dung from passing through them. In laying on this com- 
post, I beat it with a spade, till it became solid; and then 
left it for a week, before it was spawned and moulded. 
When the mould was put on, I bestowed no other labour 
on that than beating it with the spad6, 

I did not use a covering of straw or hay ; nor do I think 
it necessary, provided the places where the beds are built 
are sufficiently closed ; but in an open shed such a protec- 
tion must be provided*. With respect to watering, it 
would be difficult to lay down fixed rules: that must depend 

* Where a Govering is not used, the whole crop, fit for use, may 
be observed at once, which is very advantag^eous. 
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dn the judgment of the gardener: howeiros, ftom the dbpth 
6f mould which is used on this plan, I can confidentljf 
State, that there is no necessity of being so sparing of watef 
as is usually recommended by writers on tlie subject 

The beds which I made, as above described, were 
spawned on the 24th of August last: they came into 
bearing ot) the Slst of the following month; and would 
ha^e continued bearing up to the present time, witbout 
ceasing, and for several weeks longer, if an unfortunate 
aecident had not occurred on the night of the 28th of last 
Ddonth (tXecember), by a fracture in the ceiling of the roooai, 
which admitted the frost 

* ' Nbtwrthstandihg this accident, however, I propose, after 
giving the bed a few weeks* rest, to renew the linings : and 
I have the most sanguine hopes that my labour vnll be 
Siicbessful; for, upon a close examination, I find the whole 
ttiass of dung aind mould is completely full of spawn. 

The {dace in which the beds stand iis a dark room, about 
ten feei square, exposed tp the north, and with a floor of 
eiartL They are each ab<^ut eight feet six inches Jkii^g ^ 
and measure' seven feet over their surfaces, from tbe fldoe 
tof the wall 

To the produce of these beds, my Master^ and manjf 
GenUemen in die neighbourhood, as well as their ga]^eixer9# 
can bear ample testimony. The appearance of the mush* 
rooms was singularly beaudfuL In their growth, they 
formed an apparently powdery substance, resembling tlie 
Aphis Lanigera, in it9 young state; aj^d this progressively 
altered, till it became more trustaceous and solid, ultimately 
forming large clusters, of one hundred to two hundred musA^ 
rooms. One of these clusters, taken as a fair sample^ was 
exhibited to you, by my Master, some time back; and froni 
it, yon may have formed a judgment of the general siz^ 
and quality of the produce of the whole bed. 
I have the honour to be» Sir, 

Your most obedient humble servant, 

WlXXIAM HO0AN. 
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Note hy the Secretary. 

'fhe cluster of mushrooms alluded to was brought to the 
Society's House, in Regent Street, on the 6th of November 
last: they were unusually fine in appearance; and some, 
when dressed, proved* excellent The abundance of the 
produce, so clustered together, was certainly very unusuaL 

Mr, Warre, in a Letter communicated after Mr. Hogan's 
Paper was sent to the Society, observed that the frost had 
not been so injurious to the bed as had been apprehended; 
for that it continued to produce mushrooms, though not in 
such quantities as before the accident: but this diminution 
t)f produce Mr. Warre attributed, in part, to the dung not 
having been changed, so that the bed was not sufficiently 
heated. 

Mr. Warre further mentioned, that the produce altoge. 
iherhad been very great; for though dressed in everyway 
possible, besides furnishing a frequent supply to neighbours, 
the beds, more than once, had. yielded a gathering of a 
bushel of mushrooms for catsup. The mushrooms were 
thick-fleShed, firm, and highrflavoured : on thjeir upper sur- 
face, they varied in colour, from a fine brown, to white; 
but wef e, invariably, of a light peach-bloom colour under- 
neath. The clusters consisted^ chiefly, of great numbers; 
and when they did not grow in clusters, single round mush- 
rooms were produced. 

Mr. Samuel Sawyer, gardener to Isaac Lyon Goldsmid, 
esq. of Camber well, having seen the mushroom-beds formed 
by Mr. Hogan, and described above, has, in a communica- 
tion made to the Secretary of the Society, and read at the 
meeting on the 18th of March 18S3» suggested, that, instead 
of forming the bed upon stakes and hurdles, a sort of 
frame-work might be used; which, he, proposes, should be 
constructed with bent iron rods, one inch and a half in 
circumference, and placed six inches apart; each end being 
let into bars, one to be fixed on the floor, the other against 
the wall; the whole forming a half- arch, the radius of 
which might be from two to three feet, according to the 

VOL. v. 
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space required underneath the bcfd: the bed to be made 
oyer the whole surface of the iron*work> and. the dung to 
be put in under it. The bars might be covered with 
:woTen iron lattice-work; the meshes of which should be 
so small, as to prevent the substances^ used in making the 
bed, from falling into the cavity underneath^ and nndng 
with the dung. 



VII.— Ow an Improved Colour-Mill f and on a superior Mode 
of Preserving Oil- Colours in Bladders. Invented by Mr. 
James Rawlihson, Artist^ 

WITH FIGURES. 
SiR^ Derby, Jan, 10, 1804. 

I HAVE herewith ^ent ar model of a machine for grinding 
colours; believing, that if the Society for the Encourage- 
ment of Arts &c. should be of opinion that it has suffi- 
cient merit to recommend it to the public, it cannot fail of 
receiving that attention^ from the sanction of their approba* 
tion^ which my recommendation could not procure for it. 

The hitherto very unmechanical^ inconvenient, and highly** 
injurious method of grinding poisonous iand noxious co- 
lours led me first to imagine that a better might easily be 
contrived for that purpose. It must be obvious to every 
person, that the method hitherto adopted, of grinding co- 
lours on a horizontal marble slab with a small pebble mul- 
ler, requires the body of the person, who grinds, to bend over 
that slab, and consequently his head ; which causes him to 
inhale the noxious and poisonous volatile parts of the paint, 
which is not unfrequently ground with oil saturated with 
litharge of lead : and, if we may judge from the very un- 
healthy appearance of those men accustomed much to 
colour grinding, it should seem that the iQ effect^ of this 
employment require a speedy remedy. 

* From Vol. XXII. of the TraQsactions of the Society for the 
Encoulragenieat of Arts, Manufactures, and Cominerce.— The So- 
ciety voted its Silver Medal, and the Sum of Tea Gaineds, t6 
Mr. Rawlinson, for this useful laveolioB. 
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' The mftchine, of Whidi I now send the Society a Aiod^^ 
has not only the a^antage of bemg an effectual remedy 
for this extensire evil, to recommend it; but it grinds the 
colours much eaisier^ much finer, and much quickerj than 
any method hitherto adopted. 

Having odcasion ioit a considerable quantity of ground 
colours, in the profession in which t am engaged, and tho^e 
in the finest state possible ; and having made use of th^ 
machine for several years> and being more than ever con«' 
vinced of its utility ; I thought it my duty to present it to 
the Society of Arts &c. ; hoping that it might not be found 
altogether unworthy of their attention. The cylinder of 
the machine that I use is sixteen inches and a half in dia* 
meter^ and four inches and a half in breadth. The con* 
cave substitute for a muller, that it works against; cc^ers 
one-third of the circumference of the cylinder : it is tbferfe- 
fore evident, that, with this machine, I have seventy-tw^ 
square inches of the concave marble niuUer in constant 
abtion upon the paint; and that I can bring the paiilt much 
oftener under this muller, in a ^ven time, than I could 
by tiie usual method, with the flat pebble muHei^, which 
is seldom more than four inches in diametler, and, conse- 
quently, has sixteen square inches at work on the paint; 
whilst my couiiave muller has seventy-two. I do not mieah 
to state, that a cylinder, the size of that which I»now use, is 
the largest which might be employed : for I believe that- a 
cylinder of two feet in diameter, with a concave muller in' 
jproportion, would not be hard work for a man; and then 
tfie advantage to the public would be still further increased. 

This machine will be found equally useful, for the 
colour!^ ii^hich are ground in water, as for those ground 
ih oil ; and I doubt not but that the great itoportance of 
Ais machine will be very soon generally exjeriienced, in 
all liiiCnufackories where colours are used.t 

• • • ' 

t It bas also been erap)oyed, with great success, in ^iadid^ 
Printipg-iok 5 and", for ipanj purposes, the cyliDder and concave 
noller hiiiy be vei^y adVanlageously made of east-iron. — Ff^ma. 

d2 
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The labour necessary, with this machine, in grinding c<>- 
lours exceedingly fine, is very trifling. It is, however, un- 
necessary to enter into any minute description of it here ; 
as a mere inspection of the machine must sufficiently ex- 
plain it 

To the colour-men « it would evidently eause an eseiential 
saving in labour, and consequently in expense ; which will 
probably have some weight in recommending it to their 
notice: and the advantages to the colour-grinder have 
been already stated. 

I am, Sir, your very obedient servurt, 

James Rawlinson. 

To Charlbs Taylor, Esq. See. 



Sir, Derby, F^. 6, 1804. 

I was duly favoured with your Letter of the Sd instant: 
and, in reply to tlie questions which the Committee have 
proposed, I have nmde a sketch of my machine, with lettera 
of reference to it ; in order that I may die better explain 
the process of grinding with it 

In Plate I, fig. 5, A, is the cylinder, made of any 
kind of marble ; but black marble is esteemed the best, 
because it is the hardest, and takes the best polish. B, ia 
the concave muller, covering one-third of the circumference 
of the cylinder, and made of the same kind of marble with 
it : this is fixed in a wooden frame, b^ which is hung to 
the frame E, at iy u C, is a piece of iron, aboutan inch 
broad, to keep the muller steady ; and is affixed to the 
frame, by a joint, at^l The small binding-screw (with its 
nut) which passes through the centre of the iron plate, at c, 
is for the purpose of laying more pressure on the muller, 
when required, as well as to keep it steady. D, is a taker-^ 
off, made of a piece of clock-spring, about half an inck 
broad ; and is fixed, similarly to a frame-saw, in an iron 
frame, k, in an inclined position to the cylinder ; and the 
frame turns on pivots, at H/d. G, is a gliding-board, 
madis to draw out occasionally, in order to clean it, should 
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any particles of paint fall upon it from the cylinder : it also 
forms a support for the dish H, to catch the colour, as it 
drops from tlie taker-off, Dr F, is a drawer, for the pur- 
pose of containing curriers'-shavings, which are the best 
things for cleaning paint-mills. E, is the mill-frame. 

Previous to the colour being applied upon the mill, I 
should recommend it to be finely pulverized in a mortar, 
covered over in the manner of the chemists, when they le- 
vigate poisonous drugs*. (This previous process of dry* 
grinding the colours is also equally necessary with the 
marble slab now in use.) After this, they should be mixed 
with oil or water, and, with a spatula or pallet-knife, be 
put upon the cylinder, near to the top of the concave mul- 
ler: the cylinder is then to be turned round, towards the 
muUer; which draws the colours beneath the muUer,. 
without any difficulty; and a very few turns of the 
cylinder spread it equally over its surface. When it 
is found to. be ground sufficiently fine, for the purpose 
required, it is very readily removed, by means of the 
taker-off, before described ; which must be held against 
the cylinder, and the cylinder be turned the reverse way, 
which cleans it very quickly and completely : and the 
imiller will only require to be cleaned when the operation 
is nearly completed, and previous to changing the coloui^. 
For this purpose, it is to be turned back, being, as 
before said, hung upon pivots, affixed to the frame, at i, t; 
and may then be very conveniently cleaned, with a pal- 
let-knife or a spatula. Afterwards, a handful of the cur* 
riers'-shavings being held upon the cylinder, by two or 
three revolutions it is cleaned effectually ; and there is 
much less waste of colour «with this msfbhine than with 
any marble slab. 

As to the quantity of colour to be ground at once upon 

• Or rather, in an improved mill, used at Manchester, in the ca- 
lico-printing business, by Mr. Charles Taylor, for grinding indigo, 
&e. in a dry state : of which mill 1 annex a drawing, and a reference 
to it, in order to render the whole busineasof colour-grinding com- 
plete. 
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ibis mill, that^must be regulated by tbe state of fineness to 
which it is required to be brought If it is wanted very 
fine^ a smaller quantity must be put upon the cylinder at 
a time : and as to the time required for grinding a given 
quantity of colour, that will also depend upon the state of 
jSneness to which it is to be brought. I have observed, 
that my colour-grinder has ground as much in three 
hours, with this machine, as used to take him a day in the 
old method ; and, as he says, with great ease. The colour, 
shoy was ground mucjb more to my satisfaction, than in 
the former way ; and it was attended with less waste. 

I have mentioned the pulveri2nng of the colours in « 
jcovered mortar, which would prevent waste, as well as 
liindkr the dust and finer parts of noxious colours from 
))eing ii^urious to the workman. In some manufactories, 
<ffHbe];e large, quantities of oolours, prepared from tead, 
doopper^ and arsenic, aaie used, this precaution |s particur 
larly necessary. I do not mean to 'say that my machine is 
intended to supersede the colour-mills now in tise, tor the 
loaarse it4erior colours : it is intended for no such purpose ; 
.but only to supersede the use of the very awkward and 
^ngnechanical marble slab, on which all the colours for 
^china-manufacturers, coaoh-painters, japanners>artists|, &c. 
9re now ground. 

Sjeveral of the colour-manufacturers have frequency 
pientipned to me their great want of such a madiine. As i 
Jbad, however, no desire of troubling the public by de- 
sorilnng a machine which would not answer its purpose, 
so I used it for several years before I presumed to recom- 
mend it to their attention : being, however, now com- 
pletely convinced of its utility, and hoping that it may 
rescue a number of my fellow-creatures from a dangerous 
emplo3rment, I have ventured to submit it to the Society of 
Arts &c,; hoping, through its means, to witness its ulti- 
mate success. And further, to give the Society the most 
complete assurance in my power, I h4ve annexed the 
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opinion of a very ingenious and poeclianical friend^ wbobfi. 
frequently seen it at work. 

If any other questions should occur to the Comnuttee, 
which may be in my power to explain, I shall gladly do so. 

I am. Sir, your most obedient servant. 
To C. TAyioR, Eiq. Sec. J AMES RawliWSON. 



An Improved Mode of Securing Oil- Colours tw Bladders^ 

By Mr. James Rawlinson, 

When the colour is ground, I recommend the following 
mode of tying it up in bladders, iti preference to tl^e 
jLiBual method. 

Instead of drawing the neck of the wetted bladder clonse, 
<Qn the act of tying it up, as usual,) I previous^ insert a 
slender cylindrical stick, and bind the bladder- close 
around it. This, when dry, will form a tube or pipe ; 
through which, when the stick is withdrawn, the colonr 
may be squeezed, as wanted; and the neck be again 
closed, by replacing the stick. This is not Only a neater 
and much more cleanly mode, than the usual one^ of per- 
forating the bladder, and stopping the hole' wi A a nail ; 
or, more commonly, leaving it open, to the prejudice of the 
.colour; but the bladder, being utiinjured, may be used 
ixepe^rtedly, for fresh quantities of colour. 

The barrel of a small quill may be tied, in place of the 
stick, into the neck of the blad^der, iiHtb^ks closed en^ 
outward ; which will keep the colour secure, in travelling; 
and ^hen wanted to be used, the end of the quill being cut 
off, it may afterwards be dosed by a stick. 



■ »»»■ 
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A. Certificate from Mr. Thomas Swanwick,. of Derby 
and another from Mr. John Middleton, Colour'-manv- 
facturer, of St. Martin's Lane, Londpn; confirming J^e 
above statements, accompanied the«e papers. 



40 Taylor'j Mill for grinding Dry Colours. 

Reference to the Engraving of Mr. Charles Taylor^s 
Improved Mill, for grinding tndigo, and other Colours, in 
a dry state. — Plate I. figs. 6, 7. 

li, represents a mortar^ made of marble^ or other hard 
stone. One made in the usual form will answer. 

M, a niuller, or grinder, made nearly in the form of 
a pear ; in the upper part of which, an iron axis is firmly 
fixed ; which axis, at the parts marked N, N, turns in 
grooves or slits, made in two pieces of oak, projecting 
horizontally from a wall, &c. ; and when the axis is at 
work, it is secured in the grooves, by the iron pins 0,0. 

P, the handle, which forms a part of the axis ; and by 
turning which, thie grinder is worked. 

Q, the wall, &c. in which the oak-pieces, N^ N, are 
fixed. 

R, a weighs, which may occasionally be added, if more 
power is wanted. 

' Fig. 5, shews the muller, or grinder, with its axis, sepa- 
rate from the other machinery : its bottom should be made 
to fit the mortar. 

S, a groove, cut through the sto^e midler. 

In grinding indigo, or such substances, in a dry state, 
in this mill; the mulfer, being placed in the mortar, 
and secured in the oak pieces by means of the pins, 
the indigo &c. to be ground is thrown into the mortar, 
above the muller: on turning the handle, the indigo, 
in liunps, falls into the groove cut through the muller ; 
and is, from thence, drawn in, under the action of the 
muller, and again propelled to its outer edge, within 
the mortar ; from whence the coarser particles again fall 
into the groove of the 'muller, and are again ground 
underneath it : this operation is continued, until the whole 
of the indigo &c. is ground to an impalpable powder: 
the muller is then readily removed, and the colour 
taken out. 
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A wooden cover, made in two-halve^i with a hole in 
it for the axis to pass through, is usuaDy placed upon die 
^nortar, during the operation of grinding f to prevent any 
loss of colour^ or ill effect to the operator. 



VIIL— ^0» a Bisecting Gauge, for the use of Carpenters, 
Joiners, &c. Invented by Henry RoBiNspN Palmer, Esq. 
Civil Engineer.* 

• WITH figures, ' 

Sir, Mare Street, Hackney, March 2 f 1^13. 

Herewith you will receive a gauge, which I have in- 
vented for the purpose of marking a line along the centre 
of any parallel or tapering soUd ; and which I beg to in- 
troduce to the notice of the Society of Arts &c. &c» 

It has been much approved of by several workmen, to 
whom I have shewn it ; as it will mark a centre-line with 
great accuracy : and it is well known, that it is. more easy 
for a workman to measure from a centre*line thus formed. 

It will also assist greatly in making mortices ; besides 
answering all the purposes of the carpenter's ordinary 
gauge. It will cost about four shillings. 

I^m, Sir, your humble servant, 

H. R. Palmer. 

To.C. Taylor, Jf. D. See. 



References to the Engravings of Mr. Palmer-s Bisecting 
Gauge, for marking a Line along the Centre of any Pa- 
rallel or Inclined Solid. 

Fig. 1. of Plate II, is a plan, and fig. 2. a perspec- 
tive view of the gauge ; the same letters referring to both 
figures ; and the first being drawn at e^^actly one-half the 
real dimensions of it. A A, is a square bar of hard wood, 

• Now of No. 13, Abingdou Street, Westminster, and Patentee 
of Improved Carriages and Rail-ways. — From Vol. XXXI. of the 
Transactions of the society for the Encouragement of Arts, Manu- 
factures, and Commerce. — The Society voted its Silver Medal to 
Mr. Palmer, for this Invention. 
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planed strtught, and having the two sliding cheeks of hard 
woodi B^D, fitted tight upon it The cheek B is fixed 
&st on the end of the bar ; whilst the other slides upon it|r 
but may be made fiist at any required place^ by the thumbr 
screw, C. At the end, b, a common scribing-point is fixed 
in the bar; and with this, and the sliding-piece D, it 
forms the common gauge, used for drawiBg parallel lines 
firom the edge of any piece of wood-work. 

The addition made by Mr. Palmer consists of two 
brass arms, E and F, of equal length ; whicfi are cen- 
tred in the two sliding cheeks, at a a : the other ends are 
j^dnted together, bgr the screw, G; which is formed into 
B sharp conical point b^ieath, to mark the work with. 

In using this gauge, its two cheeks, B D, must be set ^ 
the width of the piece of wood intended to be scribed: anil 
it must be evident, that ike point of the screw, G, \n]l al- 
ways ^eep in the centre between the two cheeks, B D f be- 
cause Ae two aaema, E F, are of equal length, and a line 
joining their centres, a a, is perpendicular to the cheeks. 

This bisecting gauge will prove much more expeditious 
in use, than the common gauge used by carpenters lor 
finding the centre of any piece of wood^ to do which, 
they set it, as near as can be guessed, to the centre of the 
-piece; and then, making a mark, they turn it to the oppo- 
site side ^f the piece : they then make another mark ; and 
between these two marks the centre will be found. 

If the piece of work is not parallel in its width, then 
the screw, C, must be loosened, tod the two cheeks, B D, 
be kept pressed towards each other, with sufficient force 
to keep them in close contact with the two sides of the 
work ; when the point, G, will traverse along the centre of 
the piece, as correctly as if it was parallel ; because, in 
«11 situations, it preserves an equal distance between the 
two cheeks B D. These two cheeks have grooves made 
in them, to receive the brass arms E and F> when the 
jchedks are brought into contact 
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This process, which is adttintageously used in place of 
distemper or oil paintihg, is performed by means of a com- 
position made with two pints of skimmed milk, eight 
ounces of slaked lime^ six ounces of linseed or nut oil, £ve 
pounds of Spanish-white, and two ounces of Burgundy- 
pitch. The pitch is to be slowly melted in the oil, by a 
gentle heat : then add to it the mixture of milk and lime, 
being careful that it be previously heated, so as to prevent 
the too sudden cooling of the pitch. 

A substitute for the above resinous milk may be made 
by mixing 144 parts of very dry powdered skimmed-milk 
dieese, ^7 parts of slaked lime, S40 parts of Spanish white, 
and S parts of findy-powdered diarcoal, with 80 parts, by 
weight, of water. 



X.*— 0» Expanding and Controfiting (kntre-bitss for 
Baring d^erent-med Circular Holes, though Wood- 
Boards, luithout taosting the pieces which are cut Wt^ or 
employing more labour than is necessary > Jnvenied by 
Mr. JjLu^M Stoke, Mechanist.f 

WITH FIGURES. 
Sir, No, 79> Great Titchfield Street, Lattdon, March 3, 1833. 

Having invented an Expanding Centre-bit, for boring 
holes in wood, from about one inch to nine inches in dia- 
meter; and being advised, by many persons who have 
seen it, to lay it before the Society of Arts &c. ; I request 
tiiie &vour of you to submit it to their consideration ; as It 
will, in many cases, accelerate the business of carpenters 
and other workmen. 

I am, Sir, your most obedient, humble servant, ■ 

To C Tayeor, M,D. Sec. JaMES StoNE. 

* From the EncyclopiMe Domeslique. 

t From Vol. XXXI. of the Transactions of the Society for the 
'Bncouragement of Arts, Manufactiifes, ^nd Commerce. And ua 
additiop^l Communication, froD^ Mr. Stone to the Editor. 
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References to the Figures of Mr. Stone*s Expanding and 

Contracting Centre-bits. 
Hg8. 3 & 4, of Plate 11^ explain two methods of construct- 
ing these centre-bits : that shewn by fig. 3 being intended 
to form very large holes, even as much as nine or ten inches 
in diameter ; whilst that shewn in fig. 4^ is for smaller holes ; 
but the principal convenience of both is» that they can be 
set to any required size, within their limits^ 

The large instrument, fig. 3> consists of a straight bar of 
iron, AA, with a shank, B, projecting perpendicularly from 
its centre ; and which is formed into a square, at its top, 
to be received into a stock or brace, in the manner of la 
common centre-bit. C, and D, are two cutters, which 
slide upon the bar A A ; and may be fixed, at any distance 
from the centre-pin, F, by the screws EE, so aa to re- 
gulate the diameter of the hole intended to be cut. The 
centre-pin, F, is screwed into the under side of the bar ; 
and its square and sharp point projects some distance be- 
low the edges of the two cutters, C and D. The cutter C 
is also made rather longer than the other, D ; and is formed 
into two sharp cutting edges, to prevent the wood from 
splitting up, and making an irregular hole ; it cutting two 
parallel lines around the circle which the other cutter, D^ 
follows in ; and takes out the wood, between tlie lines. 

The forms of these cutting edges are shewn, on a larger 
scale, in figs. 5 & 6 ; the latter shewing the two sharp 
scribing edges, made to cut the sides of the circular groove i 
and the other, the sharp, inclined, and hooked edge^ which 
cuts up the wood between the sides of the groove, in the 
manner of a chisel. 

Fig. 4, shews the construction recommended for smaller 
eentre-bits ; in which the shank, A, is swelled out, at ita 
lower part, into a square piece D, large enough to have a 
mortise made through it, for the reception of two arms ; 
which are bent down, at right angles,' at their outer ends, 
and formed into two cutters, B and C ; these arms lie be- 
side each other in the mortise, and can be removed to and 
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from lihe centre, to the size of the hole intended to be cut * 
both being at once bound fast in the mortise, by the screir 
D. The forms of the centre-pin £, and of the two cutters^ 
are exactly like those already described* 

Additional Particulars, of Improvements^ since made by 
Mr. StokBi in his Centre-bits. 

Sir, 18, ff^arvfick Street^ Golden Square^ Dee. 18, 1BS3. 

Understanding that you are about to publish an account 
of my Expanding Centre- bits in your Repository, and^ 
having mad# some alterations in their construction since 
they were described in the Transactions of the Society of 
Arte &c, I beg leave to submit them to your consideratioAr 
They are as follow : — Instead of making the cross-bar, 
A A, square, I now give it a triangular form, with one of its. 
angles turned downwards: and I find, that the cuttecs are 
kept much more firm by the binding screws acting upon the 
flat top of the bar, and drawing the two lower sides of the 
sockets into contact with the corresponding faces of the 
ibar, than they were when fixed upon a square bar.* In 
place of making the centre-pins tapering off to a square, 
point, so as to make their own way through the wood to be 
cut> I now make them round, and nearly cylindrical ; and 
previously bore smaH holes in the wood, to fit them : by 
which means, the larger holes are now bored with much 
greiiter precision than formerly, and particularly in wood 
that is knotty, or of an irregular grain. And, in lieu of 
making the cutters and sliding-sockets all in one piece/ 1 
now make them separate ; and the sliding-pieces have 
square mortise-holes made through them, at right angles 
with those which slide on the cross-bar : and I can now, 
very conveniently, form the cutters out of small square 
6teel rods, or bars, of a proper size ; which are bound 
fast, in the upright mortise-holes, by means of screws. I 
can thus easily replace a cutter^ when broken or injured, 
without having any occasion to make a new socket to it, a3 
formerly ; and with this additional advantage, that the cut- 
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teHB can be raised or loiirerod, aoecardihg to tile greater «^ 
lesser thickness of the wood to be boied 9 and^ besides^ 
both ends of the steel rods may now be farmed into outtei#w. 
In this improved construction) howetery> it beoomeff 
necessary that the centre-pin shotdd be placed in the same 
lole with the cutta*8 oa the side of ik» cross-bar. 
I am, S&r, your most ol^dient servant, 
TvGiLi..JB^ James Stone. 

OJH iil M irmu I II i imi scgsajBaBir 

XI.«— On the Maimfaeture of Carbonate of Poiash, Salt 
of Tartar^ or CkndrH Gravell^s, in FrcMce** 

Thts salt) properly prepared,is made by burning dried wine* 
lees in an oven: but the same names are given to a product 
obtained from the calculation of the husks of grapes, after 
the making of wine, the scrapings of wine-casks, &c. Not 
contented, however, with employing such inferior substances 
bt diis purpose, they also generally add various others, toi 
inerease the weight, akid deceive the consumer. Sand, or 
even brickdust, are frequently used for this purpose ; and 
tbe fraud is now become so cpnmion, that cendres gravel^ 
lets of a good quality are very rarely procured, it is stSi 
more to be regretted, that the greater number of persoas 
who make use' of it, from not understanding its nature, fire* 
qoently fcfil in their operations, without suspecting the causei 
In order to remove Ihis evil, we must trace it to its source. 
Now, it is not the actual manufacturers of the cendres gra- 
pellSes who are so much to blame^ as those who furnish them 
with the original materials, and particularly the scrapings 
of tartar. To speak truly, however, this is chiefly owing 
to the cheap market they go to: and, in this point of view, 
tihe consumer is frequently the most to be blamed ; although, 
in the end, he is the greatest suflferer^ Nevertheless^ 
M. Poutet, of MarseiUes, has proposed ^method of asceit«if»- 
ing-r-notthe quality of ih^HndresgravelU^Sf fev dik wasfun- 
nished long since by I>escr6icilles-^but the, quality of the 
tartar, whatever may be its appearance. This process is 

* Frpm the Diotkmutkm TethMa^ifu^, 
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.funded on die nature of this salt ; which, as- we know^ 
contains* an excess of acid^ M. Poutet begins by determine 
iii^ how great a quantity of pure tartar may be saturated ia 
a ley of pure jpoda at 6^: he then takes a sample of the tartar 
which he f Would asday^.of the same weight; and ^saturates 
it in the same inanner ; then compares the proportions of 
the alkaline solutions employed ; and thus establishes a 
com|Mlrison between the qualities of the two specimens* 
We may see that this process is an imitation of Descroi- 
zilles* method ; and, perhaps, it would be more simple to cal- 
cine tlie j9pe6imenof taf tar whidi we would test, and to treat 
the residuum in the manner of testing potash ; that is, to 
measure the quantity of alkali it contains, by means of the 
alkalimetre* Whichever method be adopted, we are 
certain that either would tend to prevent fraud j as it may, 
by diis means, be easily detected. 

Most .vegetable matters, whed burnt, leave a residuum^ 
termed cendres (ashes): this is usually composed of various 
substances, but principally of alkali, pardy saturated by 
the carbonic acid ; of different salts; and of various oxides* 
These ashes are extremely variable : sometimes the alkaE 
^redominatei^^ at other times the salts; depending entirely 
tkpon die nature of the vegetable product which furnishea 
themw Amongst the substances whose ashes are the most 
rich in alkali, wine-lees hold the highest rank: these are 
ahhost entirely composed of tartar, which is deposited in 
the wine, in proportion as the ale<4^ol is formed. Now^ 
tartar, like all other salts whose acid is of a vegetable 
teture, may be decomposed by heajt: its base, that is to say, 
the potasdi, which is fixed, remains combined only with the 
catbonic acid, which is one of the products of the decomposi* 
tijcm of: the acid ; so that the ashes of pure tartar contain 
nodung but the 8ub-carbonat6 of potash, excepting, how*- 
ever, a very small portion of sub-carbonate of lime. This, 
in fact, fe the means employed in pharmacy, and in labora«» 
tories, to obtain thilB salt in a state of purity. It is to this 
product that die name of ih^ xUkati of tartar is given. If 
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Ae manufacturers of potash woidd content themseWes by* 
i]ising lees of wine only for that purpose, it would always 
be of a good quality ; because those substances which, with 
the tartar, form part of the lees, are nearly all destroyed by 
the heat: but it is far otherwise, when to the lees are 
added, as is commonly the case, the stalks^ stones, and re- 
fuse of the gi^apes, as well as the tartar scrapings from the 
casks; and, of course, it is much worse when sand or brick- 
dust are niixed with it When the cendres gravell4es are 
manufactured in this way, they are far from answering the: 
purpose intended ; namely, to furnish a pure alkali, which 
sball constantly produce the same effects ; instead of wtnchi 
this is actually the worst of all : nevertheless, it is still con- 
tiniied, because reoOmmended in the old recipes ; ahd, also, 
because m6st of the persons who use it are ignorant that 
A good potash can be substituted for it-^The following js. 
the method of cdanufacttiring the cehdres gravellies. : 

When wine-lees are employed, they should hare been 
previously dried ; which is easily effected, either by m!^ 
nutting them to ahigh pressure, when inclosed in bags ;* or, 
simply, by (exposing them to the strong solar rays. - In the 
first case, a vinous liquor runs from them, which serves to 
make vinegar; and, if distilled^ affords a small quantity of 
brandy. The lees are known to be perfectly dry, when they 
break clean, and with a kind of snap: and in this state 
they are burnt, either in round temporary furnaces; orm 
a fixed furnace, the draught of whitih is from a door at the 
bottom: in fact, in some manufsictories they use only coin^ 
mon ovens ; but, in all cases> the operation is begun by 
kindling fagots of vine-branches, so as' to afford a very 
strong flame. The heat having been sufficiently raised, 
masses of well-dried lees are added, and allowed to bum, 
without being removed: but from time to time they throw on 
new masses ; and continue to do so, till the oven or furnace 
is sufficiently filled, to complete the combustion. The re»^' 
duutn formsa porous light mass, which breaks easily ;,ahd>. 
OR cooling, which it' is allowed to do in the furnace, assuthe» . 
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a i^reenuih colour^ mixed with blue, owjng to the presence 
of a little manganese. 

The cendres gravelUes, when well prepared, should be 
ahnost entirely soluble; and only i^ord^ according to Chap* 
Xsit a residuum of about a sixteenth part ; three parts of 
which will be composed of earthy carbonates ; and one part, 
nearly, of sulphate of potash. Assayed by the alkalimetre 
of Descroizilles, it marks from 70" to 75\ When the 
solution is saturated by an acid, it ought not to afford any 
.precipitate. In fact, the nitrates of silver and barytes 
scarcely produce in it any sensible effect. < 

In order that the cendres gravelUes n^ay be fit for the 
principal pses for which they are intended, and more particu- 
larly for dyeing, it is also requisite that the solution in water 
should be colourless ; as, otherwise, its own colouring mat- 
iers would combine with that-intended to be obtained, and, 
necessarily, change its shade. This inconvenience takes 
place, especially, when the ashes have not been sufficiently 
kurnt ; that is, when tbey still contain any vegetable mat- 
ters which have not been completely destroyed by the heat ; 
.and then they exhibit black spot8,.on being broken. 

Thus, as I have before stated, it is of importance that the 
fendres gravelldcs used in the Arts should always be of the 
b^t quality. In general, when they are dissolved in water, 
they afford a considerable residuum : and if the solution is 
saturated by an acid, a very thick tnagtha is formed, owing 
to the silex contained in the sand added to it before cal- 
cination. In fact, so far from possessing its proper qua- 
lities, it frequently produces results entirely opposite to 
those intended. 



XII.-r-Q« the Culture of the Cameline {Myagrum sativum f 

Linn. Gold of pleasure). 

Twe; Cameline is a plaiit of the order Craciferas, cultivated 
Iwig^in France, on account of its seed, from which an oil is 
extracted^ not unlike rape-oil. This is sometimes used ki 
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painting, but more firequendy in the macnnfacttare of blade 
soap^ and for lamp-oiL 

Land of an inferior quaKtysuits the Cameline : it only 
requires moisture in die early part of its growth^ and 
attains to complete maturity in three months after sowing ; 
which circumstances render the cultivation of this article of 
much importance. The seed of the Cameline only retains 
its germinating faculty for one year : it is so small, that 
sand is mixed with it, for the purpose of spreading it on 
the land : a kilogramme of seed is sufficient to sow an acre 
of ground. The earth is turned up twice, and harrowed, 
to prepare it for the reception of the seed. When the 
plants spring up in too thick tufts, they must be thinned, 
"SO as to leave about six inches* space round each tuft. The 
seed is collected, for expressing oil from it, when the plant 
becomes yellow : that intended, however, to be preserved 
for seed, is left to ripen perfectly. The seed is beaten out 
of the husks with a staff or flail, and kept dry for a month, 
when it is put into a pressing-mill, in order to extract (he 
oil in the usual manner. This oil is known, in commerce^ 
by the improper name of Oil of Camomile^ or German 
Essence. The stalk is only fit for fuel. 



XIIL — On securing the Scion to the Stock, in Grafting. By 
David Powell, Esq. In a letter /o Charles Holford, 
Esq. F.HJS.^ 

Mr DEAR Sir, Laughiw, EtHx, Jai^ 1 3, 1S32. 

Having, for the last three seasons, found great convenience 
in a method of securing the scion in grafting, which, I 
believe, has not hitherto been much practised ; and know- 
ing the interest you take in any thing that relates to the 
garden ; I beg the &vour of you (if, on perusal, you think 
it worthy of attention) to communicate this account' of it to 
the Horticultural Society. 

' • From Vol. V. Part III; of the Transactions of -the London Horticnk 
. ^lutl Society. . v . . . t 
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It is simply diis :'— Grafting-wax, properly prepared 
wlien in a melted state, is spread evenly on sheets of moder 
Mtely thin brown paper ; which, when coid, is cut into slips, 
abovt three quarters of ati inch wide* 

When one of these slips is to be used, warm it with the 
breath, and bind it round the stock and scion ; ^en it 
will be found to adhere so closely, as totally to exclude 
both air and moisture. No further trouble is necessary ; 
though it may be as well to look over the grafts occasion- 
fiUy, pressing the paper close with the hand, where it may 
have before been missed ; but after a few days* exposure 
to the warmth of the sun, it will generally be found ad- 
hering so closely, as to want no ftirther attention. I have 
usually secured the whole by a small band of bass; but, in 
several instances, have found the strength of the paper 
sufficient to sustain the scion in its place. With the advan- 
tage of avoiding any unequal pressure upon the bark, tl^ 
neatness and conveniepce of this method will^ J. doubt 
Aot, xecomaiend it to the practice of amateurs ; and I have 
equal confidence that its cheapness and utility will secure 
a a favouiable reception with practical gardeners* 

I shall be piuch gratified to find my communicatiou 
•thought useful ; and be indebted to you for the chance of 
rendering it .more known, 

I remain, Dear Sir, yours truly, 

David Powell. 

Postscript. 

The grafting-wax ^recommended by Miller, and also 19 

^le several! Cychpoedias, under the head of Grafting, is 

'CCMnposed of the following materials, with trifling variations 

as to proportion. I have used the following ; viz. 

Pitch lib. 

Rosin ...... lib. 

Bee's-wax . • • • }lb« 

Hog's4ard .... |lb. 

Turpentine • • • « ^Ib. 
Meltedj and well mixed together. 

e2 
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By placing the composition in an earthen pan^ orer 
boiling water, it may be kept in such a state of fiuidityvai 
to be easily spread on the ^aper, with a brush : heated in 
this manner^i the wax appears to retain its pliability much 
better than when exposed more immediately to the action 
of fire. 

I have the pleasure to hear, from a practical gardener 
who tried the above method last season, that he found it 
answer completely ; except in an instance where he' had 
been over-sparing in material : — a hint, that the wax should 
be spread evenly on the paper, and not too thinly. 



XIY. '"^Remarks on Zinc Furnaces. By a Correspondent. 
If^th the Editor's Observations ihereotu 

Sir, Falm&uih, Dee. IS, 1883. ' 

In the 23d Number of your useful Repository, you have 
spoken favourably of a new Chemical Work, which has 
been lately published at Glasgow. I have ' seen nothing 
of the book, but the extracts which you have given ; and 
cannot, therefore, judge of the value of the whole: but I 
wish to make an observation on one of the processes, 
which may be useful to the young chemist, who may be 
induced to follow the directions of the author, in trying 
the experiment, and; may find himself disappointed in the 
result : and as the object of your work is to instruct, and 
not to mislead your readers, you will, perhaps, have the 
goodness to insert it in your next Number. 

The experiment tp which I allude, is, " To obtain me- 
tallic zinc from its ore.'* — If zinc could be so easily reduced 
to its metallic state as the author supposes, spelter-makers 
would pot erect such expensive^ works, to procure this 
metal from its ore by distillation in close vessels; but would 
smelt it in a common reverberatory furnace. The author 
did not recollect, that zinc is a volatiU metal; and that the 
heat, which is necessary to reduce it from its ore, is suffi- 
cient to volatilize the whole of it,; The fact is, that not a 
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particle of that metal will be found in the vessel in whidi * 
the author directs the experiment to be made. But if th0 
mixture there mentioned (omitting the lime, which is use* 
less) be put into a small earthenware retort, and exposed 
to an intense heat, the greatest part of the zinc, which was 
contained in the ore, will be condensed in the neck of the 
retort.* 

As I have entered on this subject, I will make a few 
observations on the late Mr. Sheffield's *' Improved appa- 
ratus for extracting zinc, or spelter, from its ores," de- 
scribed in your 2d Number. 

The spelter-pots, for which Mr. S. took out a patent^ 
look very well in a theoretical point of view, but will not 
answer in practice, for the following reasons. In the first 
place, the tubes in the inside of them occupy so much 
room, particularly Fig. 8*; and will consequently diminish 
the capacity of the pot so much, that the produce of the 
charge cannot possibly pay the expense. Secondly, the 
"tube will render it impoissible to remove the refuse of the 
charge, a part of which occasionally adheres very firmly to 
the pot : indeed, if the tube were not there, the charge 
could not be taken out through the hole in the top. In 
the spelter-works, the old charge is removed through the 
hole in the bottom of the pot, as they find it impossible to 
get rid of it in any other way. Thirdly, I object to thenit, 
because they will not facilitate the workihg-off of the charge, 
which was the object that Mr. S. had in view. I speak 
Oiis from experience, having tried some pots very simUar to 
Mr. S.'s, about twenty-six years ago, in a large spelter- 
furnace. My object being, then, to procure zinc from the 
llende of this county, in the least expensive way, I tried 
many experiments ; but I found no pots answer the purpose 
so well as those which are commonly used by the spelter- 
makers. These pots are 3 feet 6 inches high, 3 feet in 
diameter at the top, and S feet 2 inches at the bottom ; the 
cfaarging-hole at the top being 9 inches, and the bote in 

* The nose of which should be immersed in wnter.— Editob. 
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ike bottom 6 inches in diameter. A furnace contains six 
of fhese p6ts; and the charge for them is 18 cwt of ore^ 
which is worked off twice a week. The produce of a 
charge, if the pots have been carefully attended to, ought 
te be from 6 cwt to 6j^ cwt. of annc. 

The fiimaces described in Mr. Sheffield's specificatioil 
are, in my opinion, still more objectionable than his pots. In 
making spelter, the pots must be firequently, and carefully, 
examined ; for a very small crack will occasion a gtetJC defi^ 
ciency in the produce ; fnSi the furnaces are so constructed, 
that every part of the pots may be seen, and consequendy 
the eracks in them may be easily discovered, and mended : 
but in Mr# Sheffield's fuiiiaces, it wHl be impossible to fhfd 
the cracks, or to mend them : in their construction, as may 
Ve easily seen from the engravings, there is no provision 
made to remedy any defects which may occur during Ihe 
{H^odess: if they crack, ulrhich often happens on the 
fii^st application of heat^ they cannot be made sufficiently 
impervious to idnc, when it is inteiusely heated, so as to 
yield a good produce; indeed, I am doubtful, if they weto 
to remain sound, whether a sufficient degree of heat couM 
be raised in them, to answer the purpose for which they 
were intended ; for the heat necessary to work off a charge^ 
id equal to the greatest that can be raised in il glass-house 
.jiiniace. 

I hope soon to have leisure to complete, and send jrou, 

tiie account of the method of smelting zinc, with drawings 

of the furnace and apparatus, which I promised you ; and 

^ which will illustrate the subject I have ventured to discuss. 

I am. Sir, yotir obedient servant, 

T. Gill, Esq. R. E. 

P.S. When are you going to give us some instructions 
on the interesting and fashionable art of turning f 



Observations by the Editor. 

We are always obliged by the candid remarks of any 
of our Correspondents, upon any actual or seeming defect 
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in,thje information ve are enabled to lay before ourKead- 
ers; and,^ particularly^ for those of our esteemed Corre-* 
spondent R. E., to whom we are before indebted^ for his 
excellent article '^ On enabling artists to make and rectify 
their own nitrous acidy^ published in our Third volume 
p. SOO; and, accordingly, thank him for the observation on 
die necessity of extracting zinc from its ores in closed, 
vessels. 

We are sorry, however, that we cannot agree with him 
in his remarks upon die late Mr. Sheffield's vessels and fur- 
naces for the same purpose; and the rather, as we are in 
possession of part of a large ingot of pure zinc, which was 
actually produced from a pot similar to that shewn in Fig. S. 
Plate VIL of our First volume, under the management of 
Mr. Charles Sheffield, his son; and who, notwithstanding 
that, a crack did take place in the vessel (which he foimd 
the means of speedily stopping), conducted the operation 
tp a successful close, at Mr. Sheffield's smelt-mill, near 
Crpmford, in Derbyshire. And we have every confidence, 
that, had it pleased the Almighty to have extended Mr. 
Sheffield's life to a longer period, he would have proved 
the excellence of his patent compound-furnaces also. 

Mr. Charles Sheffield is now engaged, as a mineralogist, 
under the Pasha of Egypt, in exploring the mineral trea- 
sures of that little-known country; and we have no doubt, 
that, on his return home, he will be perfectly able to satisfy 
us, and our Readers, of the entire fitness of his late father^ 
zinc-furnaces (the results of his long acquaintance with the 
science of metallurgy, as practised in Germany as well as 
in this country) to effect their intended purposes. 

We need not add, that we shall be much gratified in 
receiving our Correspondent's promised communication on 
smelting zinc; which,* judging from his former article, can- 
not fail to be highly valuable. 
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XV.— Q/i the Manufacture of Ceruse, Krems^White, or 
WhUc'Lead; and, particularly, of the celebrated Ceruse of 
France.* 

CerusEi or White-lead, is the sub^carbonate of lead of 
the Chemists t. This preparation is chiefly used in paint- 
ing woodj or other articles^ white. As it easily mixes with 
oil, and preserves its colour well, it is spread with facility 
by the brush, and a£fords a good body of colour, on what- 
ever substance it is applied. It is either employed alone, 
as a colouring matter, or mixed with other colours, as well 
to brighten them, as to give them body. Ceruse is manufac- 
tured in various ways, in different countries. England and 
Holland, for a long time, furnished commerce with this 
article ; but establishments for the manufacture of it have 
been singularly multiplied within a few years ; and 
there now exist a great number of them, in Germany, in 
the Netherlands, and in France. Marcel de Serres has 
given us an exact description of the process followed in 
Germany; and we cannot do better, than to copy it literally, 
for the information of our Readers. We shall lifterwards 
point out the different modifications of the process, as used 
in other countries, particularly the new process adopted 
in France ; and terminate the article by giving some ge- 
neral observations on Ceruse. 

KremS'wInie. has-been so named, from the place where 
the first preparations of ihis colour were made : but, for 
some years past, the manufactories, which formerly existed 
;th0re, have ceased working; and the finest manufactory 
of this article is situated at Klagenfurt, in Carinthia. This 
manufactory belongs ^ to Baron Herbert : itismuchmore 
considerable than that at Feldmuhl, which belongs to 
Baron Leykam ; or even than that at Vienna. 

The town of Krems being much less known to the che- 

* From the DicUonnaire Technologique, 

t The common ceruse is frequently adulterated bj the admixture 
of foreig[n matters; such as, lime, sulphate of bar^tes, &c.; hut pure 
eerme will not admit of any of these mixtures, without detection* 



On the Manufacture of fVhite^leadt or Ceruse. 57 

mists and mineralogists than Kremnitz in Lower Hungary, 
they have often, by mistake, termed this preparation Kremr' 
nUz-white, although it has never been manufactured at all 
in the latter place. 

In order to give an exact idea of the method used by the 
Germans in preparing Krems-white, we will describe the 
various operations used in their processes. 

FIRST OPERATION. 

The lead used in all the manufactories of Krem-white 
is brought from Bleiberg, near Willach, in Carinthia.' This 
lead is very pure, and does not*appear to contain any oxide - 
of iron,^— a quality most essential to the beauty of the white. 
It is easy to judge of the advantages which the manufac- 
ture of Klagenfurt possesses over all the others, in having 
this pure lead so near at hand. The lead is melted in 
the common melting-pots ; and then formed into leaves of 
various thicknesses, according to the manufactories. In 
order to make these leaves, the fused lead is pouredupon a 
plate of cast-iron, with raised edges, placed above the pot; 
and as soon as the surface of the metal begins to consolidate, 
the iron plate is a little inclined : the lead which remains 
fluid then falls back into the melting-pot ; and that which 
has set, or becomes solid, remains^ and is raised up like a 
sheet of paper. The workmen, being careful ta cool the 
plate, from time to time, with water, may easily cast many 
quintals of lead in a day. The leaves of lead vary both 
in size and thickness. In some manu&ctories, they are 
half-a-line * thick ; and in others, scarcely a quarter. In 
certain manufactories, one of these leaves will entirely fill 
the box used in the succeeding process; whilst, in others, 
four will be required for that purpose. It is essential that 
the surfaces of the leaves should not be smooth ; for it is 
evident, that a rough surface is easily attacked by acid va- 
pours, whilst an even one presents fewer points of contact 

• A line is the twelfth part of a French inch, and rather exceeds 
the tenth part of an English inch ; eleven English tenths of inches 
Mng nearly equal to the French inch. 
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SECOND OPX&AliON. 

• Tbe fbrmmtioii of the lecves being thus accomplished 
they must then be so disposed^ as to be easily attacked by 
the acids : for this purpose, they bend the leaves, and sus- 
pend them oyer pieces of square wood, the width of Ae 
^ boxes in which they are to be placed :- these leaves, thus 
suspended by the middle, resemble the leaves of a booki 
and are placed, with the pieces of wood supporting them^ 
in wooden boxes. The size of these boxes is nearly the 
same in aU the manufactories ; their length is about four* 
and arhalf or five feet; their mdth firom a foot to a foot 
and two inches; and their depth from nine to eleveil 
inches. These boxes are made very sti:ong : they are al^ 
ways careful to secure them by mortises; and to observje 
that the nails, with which they are fastened, do not project 
through the sides of tbe wood. They never totally clos^ 
these boxefii, with the leaves of lead in them ; but cover 
their bottoms with n coating of pitch about an inch 
thick. These boxes are, however, luted with paper» in 
those manu&ctories where the stoves are heated by smoke ; 
for wie well know how hurtful the vapours of sulphuretted 
imd phosphuretted hydrogen gaa are to white colours, and 
haw quickly they attack the oxides of lead. In CarinthJ% 
they former^ us^d, as well as in Holland, to form the leaves 
of lei|d iato coils, and place t)^em,thus coiled up^ in the boxes : 
but this method dpes not appear to be advantageous; be- 
cause it is evident that th^ coils present less sur&ce to the 
^action of thC; acid vapours, and they often fiedl into the 
liquid at the bottom of the boxes; which ought to 
be carefully avoided, because the carbonate of lead tji^n 
formed is never white. The leaves, thus bent, and sush 
.pended on the pieces of wood, are placed in the boxes, so 
as to be at the distance of about two-and-a-half inches 
from the bottom. They are very careful that the leaves 
of lead do not touch each other, nor the wood of the 
boxes ,* for if they were to touch, the vapours could not so 
easily corrode them ; and if they touched the woodi the 
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carbonate of lead woiild be diseolowred, and its whitenes* 
iq|iited. Pfevious to placing the leaves of lead iathe bw^Sy^ 
ibtj fUBA in a mixture; wUeh i^ not, however, tbe sane 
in all the various nianu£a.ctories : the jnroportions of this 
mixture beings in some, equal parts of vinegar and tibe 
lees of wine ; whilst^ in others, they use a mixture of 
twenty pounds of lees of wine, eight pounds and a half of 
vinegar, and one pound of carbonate of potash. It is evi- 
dent that, in those manu&ctories where carbonate of pot^i 
ash is not used, nor smoke emj^yed to heat the boxeS) 
it is not reqmsite to lute them ; and that in those, on the 
contrary, where carbonate of potash and smoke are used, 
Aere is the greatest necessity for ao doing : so that, in 
diflferent manufactories, things which are the most opposite 
are recommended, and for very obvious reasons. 

THIRD OTEKATiOV. 

The mixture being poured into the boxes, and the leaves 
bf lead deposited in them, they place the boxes in a particn* 
lar kind of stove; in which, by the means of heat, the vapour 
of the mixture which was put into the boxes, in rising, cor- 
rodes the leaves of lead, and forms a carbonate. The stove 
is usually heated' by two furnaces; seldom contains more 
than ninety boxes ; and has only one opening, which is used 
as a door. Although it is not very important to give the 
exact size of these stoves, nevertheless, as faithful narrators, 
we should mention, that the one measured was nine feet 
' high, four toises wide*, and five toises long. 

The heat must nSver be raised above thirty degreesf* 
and is generally continued about a fortnight ; at the end of 
which time the operation is terminated. If the heat be too 
strong, and the vapours too thick, a great part of the car- 
bonic acid escapes : and the lead being less attacked by 
these vapours, the produce of carbonate of lead is much 
less considerable. 

When the operation has been well conducted, an equal 

* The toise is equal to 76,734 English inches. 
tOr86<>ofFahfenheit 
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quantity of carbonate of lead, by weight, will be obtained, 
as of the lead which had been employed : thus, if three 
hundred pounds of lead be put into the boxes, the same 
quantity of carbonate of lead will be formed ; as, when the 
crust of carbonate of lead is completely collected, a small 
quantity of lead will be found, which must be fused afresh, 
to form new leaves. The mixture, which is put into the 
boxes to form the carbonate of lead, will only serve once : 
and when, as in many manufactories, potash enters into the 
mixture, the residuum is sold to the hatters. 

FOURTH OPERATION. 

• When it is presumed that the preceding operation is 
terminated, and that the leaves of lead have been properly 
corroded, they are removed from the boxes : they will then 
have become a quarter of an inch in thickness, or even 
more ; whereas, in the first instance, they did not exceed 
.the thickness of a quarter of a line. Rather large-sized cry- 
stals of acetate of lead are frequently observed on the edges 
pf these leaves. 

. Wh^ the leaves of lead are removed from the boxes, 
they must be well beaten, in order that the crust of carbo- 
nate of lead, which is formed on their surfaces, may be 
removed. The carbonate of lead, thus^ obtained, is theii 
put into large vf^ts ; where it b purified, by means of wash- 
ing-over. Whenever it happens that there are any small 
pieces of Icjad found remaining in the boxes, they are 
washed in water, in order to dissolve and separate the ace- 
tate of lead which may adhere to them. 

The manner of washing-over the carbonate of lead is very 
simple, and resembles a great number of other j)rosesses of 
this kind. For washing-over the carbonate of lead, they 
use a large wooden vat, generally of a square form, and 
divided into seven or nine compartments, which are all equal 
in size ; but the partitions between them vary in height ; so 
that, when the first or highest compartment is full, the 
water flows into the seoond, and so on. The water which 
flows into the first compartment passes successively into the 
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others ; and the workmen bemg careful to keep it always 
in motion, it successively deposits the ceruse which it.car- 
lies along with it ; the precipitates of white lead, which are 
found in the furthest compartments, being, successively, 
the ^est and lightest. When the white lead has been 
thus washed oyer, it is deposited in other large vats ; wheijp 
it receives a second washing, and in which it is kept con- 
stantly under water* It is necessary to observe, that when 
the carbonate of lead is washed with water,. a white scum 
always rises, and floats on the surface : this appears to b^ 
a kind of acetate of lead. In order to precipitate the small 
quantity of carbonate of lead found in solution, a little pot- 
ash is added, and the carbonate instantly precipitates^ 
This phsenomenon, however, merits a more accurate ob- 
servation. The carbonate of lead, purified by the washings 
to which it has been subjected, and remaining in the vatc^ 
would always preserve the consbtence of a liquid paste ; 
but, for convenience in commerce, it is always rempve4 
from the vats with wooden spatulas, and placed upon the 
drying-stages. When it comes into contact with the air, 
it very soon acquires the consistency of a soft paste; ii^ 
which state it is put into moulds, in order that it may .as- 
sume the form in which it is generally found in commerce^ 
Ail the carbonates of lead sold in commerce are nearly 
of the same quality ; provided that no other substances 
are added to them ; and, more particularly, if those which 
appear of the finest white, and are the most pure, be QOt 
separated from them. The varieties of carbonates, of leady 
bearing different names, are thus regulated. 

First quality. — The carbonate of lead found in .the last, 
or lowest department, is the finest When carefully pre-^ 
pared, this is designated, in Germany, by the name of 
Krerriserweiss, or Krems-wkite : it is likewise known by 
the name o£ silvers-white. It is used by the apothecaries, 
and artists, for the most delicate purposes. Sometimes, 
however, a carbonate of lead, which remains floating a con*- 
siderable time, is still whiter. This Krems-white, of the 
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first {jualitjr, is entirely pure ; and it is nerer mixed wit}^ 

istdphate of bary tes, like those of inferior qualities ; so that 

H tnay be regarded as a pure carbonate of lead. 

' Settmi gttaHty.'^Thia second sort is formed by mfamg 

tequal parts of sulphate of barytes witii carbonate of lead: 

H is known, in Germany, by liie name of PhnerianerweisSg 

Feniee'^white. 

The suljAate of barytes used in Gennany, in the »anu« 
factories of carbonate of lead, is generally brought from 
the Tyrol; because, perhaps, it does Xfcft contain oxid^ 
t>f iron ; but sometimes they obtain it from Styria. The 
"ferruginous oxide, which may be contained in sulphate 
of barytes, is very prejudicial to the beauty of the whiter- 
colour^ so much desired; and especially when the sid« 
"^ate is calcined, which is done for the purpose of pulve^ 
mingit the more readily : and the calculation paiticnlarly 
cKscolours that from Styria, on account of the oxid^ of 
iron, which it contains ; whilst that from the Tyrol stilt re- 
mains white* In some manufactories, however, wh^!^ they 
have perceived this incomrenienoe, they now cease to cal- 
cine the sulphate of barytes. 

Third qualiiy.*^This third «olrt is formed by mixing two 
parts of sulphate of barytes with on^ of carbonate of 
lead : it is known in G^ermany by tbe name of Hollander^ 
nveisSj Dutch-wMte. 

, These Tarious kinds ^ winte are generaMy made ao- 
•cording to the proportions we have described: however, 
for the manufacture of a very cheap article, they mix 
seven parts of sulphate of barytes with one of earbonate 
of lead: this white, nevertheless, always bears the name 
of Dutck'white^ but is rejected fcr delicate painting. It fa 
t»>nvenient that white lead sftiould sometimes be mixed 
with sulphate of bar]rtes ; and for this simple reason', that 
it gives it more opacity; a ccmvenience, howeVer, which eafi 
tonly exist in the painting of the less-<lelicate pictures ; al^ 
in the most-delicate paintings, its transparency is rather an 
advantage than otherwise. 

\To he continued.'] 
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XVI.— Oit the Comparative Advaniages of employing Band* 
wlieeUg Spur-wheels, and Bevel^i/heeisyin Machinery. By 
. Mr. Joseph Backwell, Engineer. 

SIR9 Xondos, JDk.'SXK IBSS* 

I BELIEVE diat the difference in the friction between band- 
iHbeels, spur-wheels, and bevel-wheels, has never been 
asoertained froou actual experiment; at least, I am not ao- 
"quaint^ with any publication on this interesting subjeot 
The following results, which I obtained from an experi* 
jnent made on purpose, will contribute, in some degree, to 
.point out the very great advantages, and disadvantages, 
attending the employment of these different methods of 
actuating machinery. Two band-wheels of equal diameter, 
and mounted upon horizontal shafts 15 feet asi^ider, were 
driven by a leather band or strap, one inch broad ; and I 
foundi that, by suspending a weight of four pounds to a line 
•passmg over a pulley, I could overcome the friction, and 
pat them into motion. Two equal-sized spur-wheels, of 
cast-iron, with their teeth pitched, and dressed or trimmed, 
in the usual manner, and working into each other, at the 
4uune velocity as the two band-wheels, required five pounds 
Jireight to keep them in motion. On fitting two bevel- 
wheels, of cast-iron, also of equid diameters, upon two 
•other shafi», they required a weigbtof seven pounds to give 
them a similar velocity with the others : and thus, the spur- 
wheels required one pound more to put them into motion 
than the strap- or band-wheels did; »id the bevel-wheel% 
three pounds more. 

I connected other and similar machinery to these, shafb; 
and fonod the same proportional weights requisite to over- 
come the friction, and to put them into motion, as when 
they ran empty. 

Of course, with ojther proportions, or differences in the 
diameters of the two wheels, ^he results would vary : still, 
the above may serve to shew the comparative advantages 
4>f employing band- wheels^ in preference to spur-geer ; and 
spur-geer in preference to bevel-geer, where we have it in our 
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power to make an election: and, in fact, wherever beveU 
geer can be dispensed wUh, they ought never to be employed* 
Being now engaged to go abroad as a Civil Engineer, I 
have it not in iny power to extend these experiments in 
this conntry: but should any opportunities, in my profes- 
sional employments abroad, occur, of enlarging my experi- 
ence therein, I shall not fail to communicate the results to 
.you. In the mean time, I hope that some others, and more 
competent persons, will pursue this subject, — which is of so 
much importance, in this as well as ip all other countries, 
, where machinery is extensively employed, — and publish 
the results for the benefit of the community. . 

I am. Sir, your obedient servant, . . 

T. Gill, Esq- JosCPH BjlCKWELL. 



XVII. — Queries on Smethurst -and PauVs Lamps*, — On the 
Manufacture of Oil-Gas ; — and on making Soda-JVater* 

. By Mr. William Saunders.— /f^i/A Remarks, by the 
Editor. 

S1R9 Jemy^ Nov, ^, 1823. 

You would greatly oblige me, by inserting, in the succeed- 
ing Number of your Repository, the address of the Manu- 
facturers of Smethurst and PauFs Lamps; — with informa- 
tion on the manufacture of Oil-gas, or a description of the 
necessary apparatus for that purpose, where a very few 
lights are necessary; — also, an easy method of obtaining 
good Soda-water. 

The above are desiderata with a small circle of your 
Readers here. Perhaps the common fountain of the shops 
would answer the latter purpose, if its construction wer6 
made known. 

I am, Sir, your dt^edient servant, 

T. Gill, JTt^. WlI^LIAM SaUNDERS. 
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Remarks by the Editor. 

In reply to the first of the above Queries, we believe 
that, although the principles of Mr. Paids Lamps. and 
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Reflectors are now pretty generally adopted^ yet that the 
articles themselves are no where to be met with. 

A good apparatus for the economical manufacture of 
Oil-gaSy Off a small scaky is yet, we believe, a desiderat^m: 
it is highly deserving of attention; and we shall be happy 
in being.able to obtain, from any of our Readers, a good 
^description of such an invention. 

We 9re in possession of some valuable information on 
the subject of making Soda-umier on a large 5ca7^/ which 
we intend liereafter to lay before our Readers. In tlie 
mean time, we shall be glad to be favoured with any parti- 
culars relating to the construction of the soda-fountains of 
ihedbo|Mi* 
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XVIIL — Queries on Sowing the Se^ds of the Sugar-Beet i 
and on ascertaining that variety of it known in France by 
the name Disette. By 3. W. Forsythe, Esi/. 

Sir, Br$mpardf Herefordtkire, Nov. S8, 1883* 

In Nos. XIX & XX of your valuable Technical Reposi- 
tory^ you have given an account of the mode of cultivation 
*and tireatinent of &e Beet-root in France, for the purpose 
of extracting sugar, and for tihe feeding of cattle. In that 
'account, it is stated that the seed is ^sometunes deposited 
ibjr iQ^ans ot a'sowing-nidcJiine, drawn by a horse. 
^ \Hbyr m^ to beg mat you ^inill give, in ah early Numjben 
&ki plan and cmstrucfion of the Sowing-machine; whicn 
'^ould be of inestimable benefit to the agricidturists of this 
Jkingdom; inasmuch as it also would enable them so to de« 
p6iSt the seeds of ibe Manget-wiirxet This has hitliertp^ 
X believe, never been accotnplished by any machine; and 
the want of such contrivance very much impedes the culti- 
vation 'of that excellent root* I sincerely hope that, by 
your means, this difficulty may be obviated. 

* Possibly, mixing its minute seeds with saw-dust and marl (as re- 
commended for sowing carrot-seed, in the excellent communication on 
Uie culture of carrots by. W.W. Mason, esq. contained in our present 
Number) might be sufficient to render them capable of being sown by the 
tdm^on sowing-machine. — Eoitoe. 

VOL. V. F 
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Permit me also to inquire, whether the variety of Beet 
termed Diseiie be the sapae as our MangeUwurxel 

I am. Sir, your obedient servant, 

T, Gill, E^. J- W. FoRSYTHB. 

We, in common with our worthy Correspondent, shall 
feel obliged to. any of. our Readers who, from, a residence 
in the neighbourhood of Paris, may be able and willing 
to afford us the necessary information on these, inter- 
esting points. . 



XlX.-^On the Hydraulic Engine^ constructed at Ai^sburg^ 
ly the celebrated Mechanic Rbichenbach. 

WITH A PLATE. 

We have re-published this Engraving, from Dr. Dingler's 
Polytechnic Journal, published at Stuttgart. It connsts of 
a Plan and Elevation of a Castriron WaterHuidershot- 
Wheel ; which works four pumps by one crank only; and 
elevates water to a reservoir, placed sufficiently high for it 
to flow down, by its own natural tendency, for the supply of 
the city. We shaD give additional Plates of this machine 
in our succeeding Numbers, with enlarged views of those 
pacts which require it ; which will display no smaU me- 
chanical knowledge in their construction : and shall d^fer 
the necessary References thereto, until all the Plates shall 
have /been ^yen. 

We learn that this celebrated mechanic and astronomical 
instrument-maker is. now engaged by the Emperor of 
Austria to superintend the Imperial Arsenal at Viepna ;— 
behaving invented a new method of boring cannon. 

{^o he continued.) 
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XX, — Improvements in using Magnifying^GlasseSp By 
B. Beyan, Esq^ Civil Engineer. 

Sl&>^ Leighion Buzzard, Dec, 19, 1^S3. 

Many persons find it necessary, occasionally, to make use 
of ^ magnifymg'glass ; in the use of which, it is desirable to 
find, without much loss of time or distress to the eye, the 
proper focal distance : and it often happens, that a partial 
use of the hand, required to support the lens, is wanted for 
other purposes. 

I have, for inaiiy years, adopted a simple mode of sup- 
pcMTting a common pocket-lens, which satisfactorily prorvides 
fcr both the said requisites : and, as you do not despise a 
useful instrument because it is simple andpheap, I shall offer 
it to your Readers. 

In the first place, I take a common pocket-lens (to be 
procured at any optician^ for two or three shillings, accord- 
ing to the manner of mounting it), and drill a hole through 
the centre of each side of the horn or tortoiseshell case, 
dbottt the tenth of an inch in diameter; into which I insert 
a slender spindle of wood, about the size of a small quiU, 
out to a proper length to suit the focus of the glass, and also 
a little taperii^ at the end. Hiis very simple mode of 
mounting the gkuBs^ adjusts the focus at once to the object; 
allows a partial use of the hand that supports it, for other 
purposes ; and leaves the other hand at full liberty, for any 
operations that may be requiited. 

If the free use of both hands is required, this also is 
provided for, by the small and cheap addition of a pedestal ; 
conusting of a piece of wbod^ of any kind, about two inches 
square, and half an inch thick; with a hole made through 
its centra, to receive the lower end of the said spindle of 
wood, which must also be made tapering. 

In operations of the sliding-rule, this mode of supporting 
€be lens is very convenient; as it allows the left-hwid, 
which holds the spindle, also to keep steady the. stock of 
ihe rule ; whilst the right-hand is free, to move the slide ; 
and the eye is keft upon the magnified divisions, during the 
Ane of adjustiiq|;,lfae slide. 

I have used ImsUta of two indies, or less, focal length ; but 
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I &id one of Ave or six bichas more generally osefii], on 
account of the larger field brought into view. 
I an, Sir, yours truly, 
T.en.L, f«f. ^______ '_ B. Betak. '. 
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AXIh-^Queries, On Tinning Looking-glasses; On^Ehony ; 
On Grinding, Polishing, and Colouring Fluor-spar, and 
Derbyshire Peirifaotions ; and On Raising Weights. By, 

. A CoERESFONDipNT. — ^FiiA JRemorks, thereon ly the[ 
Editor. 

Haying been a purchaser of your valuable Publication, the 
Technical ilepository, from its commencement ^ I should 
lee) e][^tren^l; obliged, in your iiex;t| or some early Num-* 
tier, by w answer tp the followi^ subjects* 

lii The best i^ethod of tionjUig or silvering looking-^ 
glasses? . : 

2. The promised article onEbony, and its use in theArts^ 
fVottithe Diciumnaire Technologique.'-^See p. 346, Vol. III. 

3. The best methods of grindii^, polishing, and colour- 
ing fluor-spar, ajnd the Per%shire Petrifactions ? 

[ Lastly; The ?no5^ ^iwp/e' method of raising weights, of 
one to ten tons, to moderate heights ; say 50 or 100 feet ? 

^ Trusting that these Queries are not foreign to the plan 
twl down for your work ; (as. I have not, in the limited 
wqrks that I have perused, si^en any thing stifRciently near* 
to the purpose, and knowing with what minuteness yotr 
describe the various interesting articles which you present 
tojChe public;) I am induced to make this application. 
T.Gill, ^»«, W. B. 

£i>i7^$i's B^raarks upon the following Queries. 
i The art of tinning or fiiUating plane-iniiTors.or Iqc^ing-^ 
flassealias been often well and suffidendy treated upp% in 
BBiy wwks; kaiimghaTdlyiuaiy thiipgttCMvto besd^Uu^^ 
^.fub^ect A oonous effeejt hal> bpw^verf been, expe^ 
flawed, in tboae £9tobU0lment& wWe the i^aa^; ^t/mr^ 
ieidea "weights have been lopg wed; n^mely^ t}^ of.jkhf; 
feiad. abflorhing a Tery C0n$iderablQ quantity of nxsrcnrj;; 
whereby they have become greatly increased iPj w^ight^ 
9idi6ugb at tbe ianie time somewiiat brittle, 99(i i^l^sct, 
ooca^ieaally, to iaye iheir lOorAem ihffoJRfi^ <#• : ; ; ^ 
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The promised article on Ebony shall be given, as soon as 
we receive it. 

With respect to the best methods of grinding, polishing, 
and c6loUring Fuor-spar, and the Derbyshire Petrifiu;tions» 
We shall War them in mind, and treat upon them hereafter- 
In the mean time, we shall be glad to receive any practical 
information thereon, from such of our Readers as may be 
qualified to afford it 

The last query, On the most simple method of raising 
heavy bodies, 50 or 100 feet high ? is one 6f conriderable 
difficulty ; and, to answer it fiilly, would requure the talents 
of the greatest Mechiuucs of tl^ present day. We invite 
communications upon this important subject. 



XXIII— LIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Seal, since Nov. 34, 18^. 

To Joseph Bourne, of Denby, in the County of Derby, 
Stone-Botde Manufiu^turer ; for certain improvements in 
the burning of Stone-Ware and Brown- Ware in kilns or 
ovens, by carrying up the heat and flame from the furnace 
or fire below, to the middle and upper parts of the kiln 
or oven, either by means of flues or clumneys in the rides 
thereof or by moveable pipes or conductors to be placed 
within such kilns or ovens; and also, by increasing the beat 
in kilns or ovens, by the construction of additional furnaces 
or fires, at the sides thereof, and to communicate with the 
centre or upper parts of such kilns or ovens ; and also, 
by conveying the flame and heat of one kiln, or more, into 
another or others, by means of chimneys or flues, and thus 
permitting the draft and smoke of several kilns or ovens 
to escape through the chimneys of a central kiln or oven, 
of great elevation; whereby the degree of heat is increased 
in the several kilns or ovens, and the quantity of smoke 
diminished. Dated Nov. 24, 1823.— To be specified in 
two months. 

To John Slater, of Saddleworth, in the County of York, 
Clothier ; for certain improvements in the Machinery or 
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Apparatus to facilitate or improve the operation of cutting 
or grinding Wdoli or Cotton, firbm off the surfaces of 
Woollen dbths, Kerseymeres^ Cotton Cloths, or Mixtures 
of the -said substances ; and for taking or removing Hair 
or Fur from Skins. Dated Nov. ZZ, 1823.— In two 
months. 

To Thomas Todd, of Swansea, South Wales^ Organ- 
Builder; for his improvement in producing tone upon 
'Musical Instruments of various descriptions. Dated 
Nov. 22, 1823.— In six months. 

To Samuel Brown, of Windmill Street, Lambeth, in 
the County of Surrey, Gentleman; for an Engine, or In- 
strument, for effecting a Vacuum; and thus producing 
Powers by which water niay be raised, and Machinery put 
in motion. Dated Dec. 4. 1823a— In six months. 

To Archibald Buchanan, of Catrine Cotton-Works, 
«<me of the partners of the house of James Finlay and 
•Company, Merchants^ in Glasgow ; for an improvement in 
Ihe Machinery heretofore employed in Spinning-Milb, .in 
the Carding of Cotton and other Wool ; whereby the top- 
cards are regularly stripped and kept clean, by the opera- 
tion of the machinery, and without the agency of hand- 
labour. Dated Dec 4, 1823.— -In four months.. ; 

To Josiah Parkes, of Manchester, in the County Pala- 
tine of Lancaster, Civil Engineer ; for a certain metiiod 
of manufisu^turing Salt Dated Dec. 4, 1823. — In six 
months. 

To George Minshaw Glascott, of Great Grarden Street, 
Whitechapel, in the county of Middlesex, Brass-founder ; 
and Tobias Mitchell, of Upper Thames Street^ in the city of 
London, Gent.; for certain improvements in the construction 
or fonn of Nails, to be used in or for the securing of Cop- 
I>er, and other Sheathing, on Ships, and for other pur- 
poses. Dated Dec. 9, 1823. — In six months. 

To Thomas Home, the younger, of Birmingham, in the 
eounty of Warwick, Brass-founder ; for certain improve- 
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ments id the manufk^tiire of Rack'^pulleys^ in brass 6r 
iOther metalau Dated ]>eq. 9» 18@3^ — ^In ste moathflr 
( To William Fufnival^ of Drcntwk^ 8alt-iBani|£E«tii]!^ ; 
and AlexanderSmiih, of Glasgow,: Maflter*Marilier^ foraa 
(Improted Boikr, for.Stedm^ei^ppeSy.and oUier purposes. 
Dated Dec. 9, 1823. — In six months. 
. To Sir Henry Heathoote, of Nq: 23/ Surrey Street, 
rStrand, in die eouaty of Middleseic# KnU^ti, i|nd a Cap- 
.lain in our Royal Navy \ for an imvioyGsaapi of tbe 
Stay-sails, generally in use, for the fi^ifoseof i^tercep^lig 
irind, between tbe ^liare^-saila of sji^a md otfier square- 
rigged, vessehl. Dated I>e^ \^ IS^W-fai ,«U ipontks, ; 
Tb Jarvfa Boot, of NoUing)ia9i/ in the county of ^i^ 
.tinghanii Laee-fmanufMi^irer; £^ ^a^ iipproved 4p99S!9(^ 
to be used in th^ pi!Oceis of .Singeing Laf e, .fuid ether 
purposes. I^ted DciO. 18, l^H&.-^ln si^: uKM^thSt . 
. To Pierre Jean BaptasieViGfoi'Gossety of Queen 9tiee& 
Haymarket, in the oounty of Middlesexi Kerehant; whf, 
in coMequence of a comtmmioation v^ade to Inm b^ ^ 
oertaiii Foreig^isr teaidhig sftMrcCsd^ is in possession of .#t 
inyentiod, of a colnbinalioa of Mttehinepry^ for pro^a^ing 
various shapes^ patterns, and i^zas» J&om Bietals» or oihor 
materials, capable of reeeiving ai^ o^i rouad, or other 
Jbrn. Dated Dec 18, 1828w~In two niottths^ 
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XXIV. — SpecificatioTjt of the Patent .granted to John 

Christie, o/* MarkLaneyin the City of London, Merchant; 
and Thomas Harfbr, of Tamworth, in the County . of 
Stqffhrdf Merchant; for their improved Method of com- 
bining' and using Fuel in Stoves, Furnaces, Boilers, and' 
Steam-Engines.^Dated Oct. 9, 1828; 

W^B, the said John Christie, and Thomas Harper^ do hereby 
declare, that the nature of our said invention, and the man-. 
uer in which the same is to be performed, are particularly, 
described and lEtscertained, in and by the following specifi- 
<^tion thereof; that is to say : . 

Our said invention consists in combining bituminous 
coal, of a caking quality, ^nth culm; that is to. say, the 
culu^, or small of stone-coal or anthracite, and forming, the 
same> for use as fuel, into coke, in ovens, by the usual modes;^ 
The 9ulm m^iy either be taken in the casual or usual form 
of such culm, .6r be made, expressly for the purpose, by. 
breaking the larger stone-coal, by common mechanical 
B|eans, into the.culm or small We combine the bituminous 
coal ancL'Ihe culm, in various proportions, according to the 
qualities of each, which vary in different situations; — our 
rule 'of admixture being, to combine as much as possible of 
the culm, with as little of the bituminous or caking coal, as 
may be sufficient to form a good coherent coke; but we 
hav.e, in general, found equal quantities, in weight, to be a 
suitable proportion. . 

The coke, thus formed, is applicable for use, either by 
itself, or in combination with other fuel, in stoves and fur- 
naces, and for heating boilers and steam-engines, where 
coke is applicable ; and, in particular, our said coke may be 

VOL. y, o 
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advantageously used in furnaces for the smelting and manu- 
facture of iron. 

XXV.— On a riMw ani advantageous Method (f Ca^f^ing w 
Taking Mackarel, and other Fish ; invented in the United 
States of America, and lately introduced into this Country, 
by Admiral Sir Isaac Coffin, Bart.* 

This method^ which has been practised in North America 
about two years, with the greatest success, is well deservipg 
of being adopted in this country. It consistfi^ in allowing 
the fishing vessels to drive iinder their fore-sails, and in 
throwing overboard, continually, a quantity of bait, prepiured 
in the manner to be described hereafter, in order to brmg 
iSxe shoal of mackarel or other fish around the vessels. Qiie 
or two boys are employed in this business ; »id eadi maft 
of the crew is provided with two lines, with hooks affli^ €& 
them ; and, as soon as they get to work, whilst the sedotii 
Une thrown in is sinking, the other is pulled in; and, wiA: 
a jerk, the fish caught is thrown from the hook e&tlie deck, 
without being touched with the band; and, as the ho^ it 
^ot to le baited, a large nvmbdr are taken in a very shoft tkM ; 
Jbr, as soon as the hook is under water, it is seized hy theJUlu 
The line is small> and ^ed of a dark-blue colour ; it ii 
about seven fiithoms in length. The hodt is inclosed in 
lead, Which is to be scraped at times, to give it a bright 
appearance, the more to resemble the bail. The hook is 
called ^jigger ; and the piece of leaditisburied in, i&aliout 
fi>ur inches long ; the line bein^ passed through a liol|» 
made in its upper part, and preventect £^om^ coming tout by 
a knot tied on it. 

Every vessel must have a milli with a vFooden cyKnder 
full of knives, fixed in circlesj at proper distance^ ifoi-cut- 
ting the bait, and acting against or between^ two rows^ of 
other knives driven into a block of wood- fiistenedr afr one 

* We have been kindly permitted by Sir Isaac to copy this intei^ting 
article, &om.tbe specification of the patent >|fliich be had obtainedtte tht 
introduction of thi& valua|)le.di8poT]^y intotbia^ceunjUTi ; an^ tp^dd^otl^^ 
particulars, furnished hy kxm. — ^Editok. 
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end of a wooden chesty which is about thirty inches and a 
half high at one end, and thirty at the othisr : it is one foot 
wide^ and twenty-six inches long. The cyhnder has necks 
or pilots at each end of it, turning in holes made in the 
sides of the chest, and has a winch or handle to turn it with. 
A Wooden plank is placed on a level with the aids of the 
cylinrfer, having gaps made in the end of it, for the rings or 
cirlcles of Knives to pass up, and to clear the knfv^es from 
any particles of bait which might adhere to A'em. The 
bait consists offish, which are laid upon thie wooden platik, 
and pushed against the knives upon the cylinder^ whilst it 
£3 turned round in the direction towards the blotk contain-^ 
ing the two rows of kriives ; and, when the tait is cut, it falls 
iiEito^ the chest, from whence iti may be taken out from time 
to time, by lifting up that end of the wooden plank which 
is farthest from the cylinder, it being made to turn upon 
centres for that purpose. 

Any Idnd offish will answer for the bait, such as cod^ had* 
dock, or the poorer kind of mackarel. Fresh bait is prefer- 
red, but that which has been saked a few days is often used. 

The American Jishing-line is made of cotton, of about the 
iSbickness of stout whip-cord ; and is composed of three 
Strands, each strand consisting of Jive others, and these, 
again, of two threads twisted together ; so that it is com" 
posed, of thirty single threads. 

We have good reason for believing that this valuable 
dipcovery wiH very soon be adopted in our fisheries, under 
the persevering efforts of Sir Isaac Coffin. 

XXVI. — On a simple, cheapo and accurate Method of ex* 
perimenting on small quantities of Gases, by means of 
Bent Tubes. By Mr. William Kerr.* 

WITH FIGURES. 

PtUOeyy October^ 1823. 

Thb greatest obstacles to experimental research, that have 
faidierto presented themselves to y<mng chemists, and even 

• From No. XIX. of the KdinlWrgh PBiloflophiCftl JoumaL 

g2 
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proficients in the science, are the expense of the reqoiaitei; 
apparatus, and the want of room to contain them. This- 
has especially been the case with respect to apparatus for 
experimenting on gases. These obstacles, it is hoped» the^ 
following contrivance will do much to remove. 

A glass tube, from six to twelve inches in length, and frcmi 
two to five lines wide, so as to be capable of holding from twa 
to six drachms, is to be hermetically shut at one end^. and. 
bended a little below its middle, so as to form two branches^, 
of which the shut branch will be somewhat shorter than- 
the other, diverging firom each other nearly at a right 
angle. The vertex of the tube should be widened on the 
concave side,, and this done more toward the shut than 
the open branchy as is represented in Plate IV., fig, U 
The vertex A,, of the convex side of the curvature, do^s 
not correspond with B, that of the concave side, but is^ 
beneath the shut branch. 

The gas evolved from the mutual action of two bodies, 
of which, at least, one is a liquid, may be collected in the^ 
shut branch in the following manner. 
. Let the tube be held in the band by the open end,^ so 
that this be the highest, and the short end the lowest part 
of the tube; then, the liquid is to be poured in, tillU. 
begins to ascend above the vertex. The shut extremity 
is now to be elevated as high as the open end, while the 
vertex is depressed, so as to be the lowest part of the tube. 
In this position, the shut branch will remain full ; the. 
liquid within it being supported by the pressure of the 
atmosphere on the small portion of the fluid that is above 
the vertex, in the open branch. If a solid body, of greater 
specific gravity than the liquid, be now introduced into 
the open end of the tube, it will fall down to the vertex; 
and any gas evolved from it& surface will rise through the 
liquid, and be collected in the short branch, while the 
liquid will ascend in that wliich is open. Owing^to the 
vertex side being beneath the shut branch, while that of 
the concave, is nearer the open one, the whole, or almost 
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Ae whole, of the gas evolved from any bit of solid matter, 
.resting on the most depending part of the curvature, will 
;ascend into the shut branch. In this manner, the gas 
is collected, unmixed with common air; and, if the ex- 
periment requires the application of heat, the bent part 
;of the tube may be placed in a sand-bath ; so that, by 
.means of such tubes, experiments may be performed on 
small quantities of gases, not only more economically, but, 
-it is hoped, more accurately than is commonly done on 
larger quantities, with a more costly apparatus. 

A bent tube, of the form described, may be also used 
for discovering the quantity of gas absorbed by a liquid: 
for example, the quantity of oxygen absorbed from atmo- 
spheric air, by a solution of the protosulphate of iron. 
The air being confined in the sealed branch, by the solu- 
tion contained in the open one, vnll be exposed to the 
pressure of the column of liquid ; and, as the open end 
'may be corked, the solution can absorb no other gas but 
that contained in the tube. The quantity absorbed may 
»be known, by tying, at tlie commencement of the experi- 
tnent, a waxed thread around the tube, at the boundary 
.of the air and liquid. 

Other gases may be absorbed by other liquids, in nearly 
the same manner ; for instance, carbonic acid by milk of 
.lime: only, when any other gas than atmospheric air is 
introduced into the tufee, the whole tube must be pre- 
viously filled with water. The water hi the open branch, 
-with the exception of a small quantity, sufficient to confine 
itbe gas, is then to be sucked out with a straw or small 
glass tube, and the milk of lime substituted for it 

A bent tube of a small size answers best for collecting 
gas ; and one of a larger size, for the absorption of gases. 
If the experiment to be performed requires any con- 
siderable time, the curvature of the tube may be passed 
.through a slit, made in a thin board; the slit being of such 
^length, that the branches of the tube may rest upon the 
extremities of the slit. Expisriments may be going on^ at 
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the same time^in several tubes, placed in as many dits in the 
same board ; and which may also be made to form part of a 
very convenient portable frame, for holding a nmnber both 
of the bent tubes for gases, and test tubes f<Mr precipitations. 

Fig. % is the plan of such a board ; which may be made 
of mahogany, eight inches square, and one quarter of an 
inch thick : in it, there are eight slits for bent tubes ; and, 
at one end, it is pierced with eight holes, for test tubes. 
This board forms the top of the frame : another board, of 
the same dimensions, parallel to the former, forms the 
sole ; and these two boards are connected together, at 
the corners, by four small wooden pillar3. The whole 
;&ame need not weigh more than eleven ounces. It may 
be placed on a table or shelf; and may be lifted from one 
j)lace to another, loaded with all the tubes that it is in- 
tended to contain, without disturbing any of the processes 
going on in them. 

The slits and holes should be numbered ; and a register 
be kept of the processes going on in each of the tubes. 

It is hap^d that these bent tubes will be found useful to 
.students at Universities; and to travellers, who cannot carry 
a large, brittle, and expensive apparatus along with them. 

To those who have not the means of purchasing expen- 
p\\^ chemical apparatus, the bent tubes^ will reconunend 
Jli^selves by their cheapness ; each of them superseding, 
ibr small experiments, ft iretort, a pneus^al^c trough, and a 
receiver. 

In l^he li^bp^f^tory pf the chemist they will ako be use- 
ful, by enabling hin^ tp per£>rm experim^ote in the small 
space of eight or nine inches square, which would other-; 
wise have required eight or nine retorts, and as many 
receivers. 

An fuldition n^ay be made to these tubes ; by which the 
quality of the gas, evolved at any period of the experiment, 
puiy be exa^iined, without disturbing the process going on. 
Jf^ a^CfOunt of this improv^n^nt may form the subject of 
Another QQmmui4^tiQ«, 
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XXVlI. — On an improved Stove, for the useofTinmeny ^c* 

Invented by Mr. John Hobbims. 

WITH A FIGURE. 
Sir, JfFalsatt, Jan. 13, 1824. 

Having invented an improved stove, for heating the cop- 
per tools used for soldering, by tinmen, &c., as well as 
for ventilating their work-shops ; and having experienced 
the great advantages of it in my own business ; I am de- 
sirous of making it generally known, through the channel 
of the Technical Repository, to which I have been an 
early subscriber. 

The body of the stove is made of sheet-iron, with grate- 
bars, as usual ; but, instead of putting the soldering took 
into the fire itself, and thus exposing them to the joint 
action of heat and oxygen, which renders it necessary to 
be continually filing them to remove the oxided parts 
and to renew the coat of solder upon their points or 
edges, I heat them in a wrought-iron or cast-iron box, and 
thus have no occasion to file thenl oftener than once in the 
course of a week. I am also thereby enabled to burn coke 
in the stove, instead of charcoal as usual, by which a 
very great saving indeed, in the cost of fuel, is effected. 

I have also, as above mentioned, converted the tinman's 
stove into a ventilating stove. This I have effected by 
closing the ash-pit ; and causing the air that supplies the 
fire to pass down a side pipe, which is elevated towards 
the ceiling of the workshop, and enters the s^sh-pit by an 
elbow. This alteration will, however, be better understood 
by a reference to the accompanying sketch (see Plate IV. 
fig. 3.) ; in which also is shewn a ffat cover to the pipe, 
suspetlded by a line > paissing over two pulleys, with a 
counter-balancing weight ; and by raising or lowering this 
cover, the supply of air to the fire is accurately adjusted ; 
and It also brings with it whatever unwholesome vapours 
may have arisen to the upper part of the workshop. As,^ 
however, I have ttot foutid it suffleient to remove the heavy 
vapour of a smoking lamp, such ais is used by tinmen ^ so 
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I mtend to add a descending branch to the side pipe, to 
pass through the work-bench, and, by means of regbters 
in the pipes, to draw the air either from above or below, 
at pleasure. D, is the door or slide through which the 
stove is supplied with fuel; and, by leaving it a Uttle open^ 
I can lessen the draught through the stove at any time; as, 
for instance, whilst the workmen are at meals ; and, with 
a very little addition of fuel, the fire may be made to bum 
Mith a decreased draught, even to the barely keeping 
it aUght 

B, is the cast- or wrought-iron box, into which the tools 
are put to be heated : it is closed behind ; and rests upon 
an iron bar, which is passed through the sides of die stove. 

AD, is the ash-pit door, for the purpose of removing 
the ashes from time to time; and the stove is erected upon 
three feet, to admit of placing a receiver underneath it^ 
in which the ashes may be taken away. 

I have drawn this sketch, on a scale of one-eighth the 
real size of the above. 

I am. Sir, your obedient servant, 

T. Gill, Esq. JoHN HoBBINS. 

P.S. I shall shortly communicate to you some improve- 
ments which I have made in a foot-lathe, to lessen the fric- 
tion, upon the principles laid down by you. 



XXVIIL— On an improved Mode of collecting English 
Opium; and an Analysis of Turkey and English Opium. 
By J- W. Jeston, EsqJ* 

WITH A FIGURE. 
S^R 9 Benlep on Tkawus^ Jan. 30, 1 833. 

Having lately been informed that the Society for the 
Encouragement of Arts, Manufactures, and Commerce, 
bad oflfered premiums for promoting and improving the 

* From Vol. XLI. of the Tnnsactioiui of the Societj for the En- 
courageiiieDt of Arts, Manufiu:tures, and Commerce ; just pubUsbed. — 
The Societj voted its Lun^ Silver Med»l to Mr. Jeston, for Ihis valua- 
ble Communication* 
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cultivation of the papaver somniferum, you will oblige me 
by submitting to the members 'dT your Society the present 
communication ; which^ although it does not come within 
the conditions of the premium this year offered, on account 
, of tike small scale on which my experiments have been 
conducted, yet I am induced to offer to the Society the 
method I have adopted in collecting opium, with a view 
that it may prove useful to those persona who are cultivat- 
ing this plant more extensively. The plan of collecting 
the poppy juice immediately that it exudes from the cap- 
sule, I have tried for three years, and find it expeditious and 
effectual. I have added a comparative analysis of English 
and Turkey opium. In the box, will be found two cakes 
of opium, collected this last season ; the scarification-scoops, 
and bottles used in collecting; also some specimens of 
morphine, of narcotine, and of a very tenacious adhesive 
matter ,&c. extracted from English opium. Allow me to 
add, that I have tried, and now use, the EngUsh opium 
medicinally in my profession, and find it rather stronger, 
and more certain in its operation, than the best Turkey 
opium. I remain. Sir, &c. 

J. W. Jeston, Surgeon, 

In April 1816, I prepared a quarter of an acre of land 
in Warwickshire, by having it divided into beds, four feet 
and a half wide, with a foot and a half for path-ways; these 
I had planted with several varieties of the papaver somni" 
ferum : the seed was mixed with ashes, in the proportion 
of four ounces of seed to the bushel : each bed contained 
seven rows of plants, nine inches asunder. The plants 
blossomed the end of July, and the capsules were not fit 
for scarifying till the middle of August. The season being 
extremely wet, and having been disappointed in some 
former experiments in gathering the opium in the usual 
way by allowing the juice to be inspissated on the capsules, 
I now tried a new method of collecting the milky tears ; for 
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which purpose I employed for my scarificator an hich and 
six-eighths of an old watch-spring, sharpened at both ex- 
tremities and on the four sides : this I thrust through a 
thick circular slice of a large wine-cork, letting the end 
project to the depth that I wished to have the hbads 
scarified ; and on one end becoming blunted, the other ex- 
tremity, on being set to a proper depth, might be used : by 
this means I had the advantage of four scarificators. My 
collector consisted of a tin scoop, two inches and three- 
fourths in length, and half an inch in diameter, fixed, with 
a little tow and wax, into the mouth of a strong ounce- 
and-half or two-ounce phial*. Armed with this scarificator 
and collector, I found that I could collect fi'om one to two 
ounces of the milky tears of opium in the hour. My 
plantation consisted principally of the semi-double pui^le 
and white, the red and double varieties producing very 
little juice. I employed one boy daily, from August to 
the end of September, during which time it rained more 
or less every day. The quantity of dried opium collected 
by the boy and myself was two pounds six ounces, and 
1^ pounds of seed. Having ascertained, by this experi- 
ment, that the white and Semi-double purple were the only 
varieties worth cultivating, and that the sooner the seed 
was sown in the spring the greater the number of capsules, 
I repeated, in 18^1, my experiments in Oxfordshire. I 
prepared a quarter of an acre of land, by dividing it into 
beds as before ; the land being of a light gravelly soil, £md 
poor. This year, I prepared my seed by mixing four ounces 
of nitre in fine powder, and the same quantity of seed, with 
a bushel of ashes ; and had it planted in February, by 
WMfien, with blunt dibbles, five rows to a bed. The seed 
vegetated well. I found the worms very destructive to the 
early plants ) but having sown a superabundance of seed 
(two po^ds to the quarter of an acre), ! secuted a good 
ci^* I had them twice thinned out, and hoed to a foot 

* See Plate IV, fig. 4. 
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distance between every plant. They came into blossom 
in June; the season being favourable, witii occasional 
showers. I employed one or two boys from the middle of 
July to the 10th of August. The plants had most of them 
from three to six capsules, and some more. I found the 
following plan very expeditious in collecting the juice : — 
As soon as the capsules were half grown, two boys, each 
provided with a scarificator and scoop, taking a bed be- 
tween them, scarified from ten to twenty 'heads, making a 
horizontal incision half round the upper part of the capsule: 
they then began to scoop off the juice, which flowed imme- 
diately, and which, if allowed to remain but a few minutes, 
would run off in large drops on the ground The juice 
readily runs down the scoop into the bottle; which 
being filled, the scoop, after having the inside of the tube 
scraped out, is removed to a fresh bottle. By this modey 
excepting during heavy rains, the boys can be employed 
collecting the whole of the day. The least adulteration of 
the juice is easily detected; the pure milky tears, on being 
emptied from the bottles, being of a white solid mass : if 
water or any other fluid is mixed with it, it is more or less 
brown, and the opium in the bottles remains liquid. I paid 
the boys 8d. per day, and gave them \d. extra for every 
bottle of opium collected ; and from this encouragement-' 
money y I found the two boys did not require my constantly 
looking after them. The following table will shew the de- 
t^s of each day's collecting :-^ 



Ounces 
Bottles. of Opium. 



July 18, One boy collected 4 containing 6 

19, Two boys D% . 9 . D^ . 134, 

20, . . D^ . . 10 . D^ . 15 

21, Wet all day. 

22, Sunday. 

23, Two boys D*. . 13 . D* . 19i 

24, . . T>\ . . 12 . D** .18 

25, . . D^ . . 11 . D'* . 16i 

26, . . D^ . . 10 . D^ . 15 
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Bottles. 


Ounces 
of Opium. 


27, A wet day. 




28, One boy D^ . 5 containing 


n 


29, Sunday. 




30, A wet day. 




31, One boy collected 5 . D^ . 


7i 


Aug. 1, . . D^ . . 4 . D^ . 


6 


2, . . D^ . . 4 . D^ . 


6 


3, . . D^ . . 4 . D^ . 


6 


4, . . D% . . 3 . D^ . 


*i 


6, . . jy. . . 3 . D^. . 


*i 


8, . . D^ . . 3 . D^ . 


44 


10, . . D°. . . 2 . D*. . 


3 



16 days 102 bottles 153 ounces. 

or 8 pounds 15 oimces of recent opium ; which, when dried, 
afforded 5 pounds 9 ounces of very pure opium. Each 
head was scarified three or four times, or as long as they 
would bleed; and on going over the beds the second, 
third, and fourth times, there were many fresh capsules 
from the side shoots to scarify ; also a quantity of dried 
opium was frequently collected, which had exuded after the 
former gatherings. Scarifying the heads too deep destroyed 
the seed, also the further supply of opium. I collected 170 
pounds of seed in August, and extracted 30 pounds of 
extract from the dried capsules. I found two boys quite 
sufficient for the quarter of an acre. For the nitre I gave 
6d. per pound, and used it at the rate of 8 pounds to the 
acre, besides ashes. 

My experiment of last year did not succeed so well, 
owing to the dryness of the season and lightness of the soiL 
In February 1822, having prepared an acre of ground by 
dividing it into beds of five feet width with the plough, I 
had it sown broad-cast with 8 pounds of seed mixed witii 
nitre and ashes, and raked in. The seed came up well^ 
and very thick ; but, owing to the great mildness of the 
preceding winter, the slugs and worms destroyed the 
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greatest part of the crop. The beginning of April I bad : 
it sown a second time; and this also failing, owing to the; 
great dryness of the season, I planted half the ground, with 
potatoes, which produced a tolerable crop. The poppy 
plants which succeeded grew this season from two to three * 
feet high, and had. not more than two or three capsules; 
whereas some plants that had stood the winter bad from 
six to ten capsules, growing from five to six feet high : they 
came into bloom iii May, and afforded a very abundant ' 
supply of opium, clearly proving the advantage of the 
autumnal sowing. The following table will shew the quan- > 
tity of opium that was collected from this acre, and the 
short time which it produced opium. The plants came, 
into blossom the middle of June, and I begaii to. collect the 
opium on the S8th. 

*0»#«, Bottles. ofOpiutn. 

June SB, Three boys collected 15 containing S&i 



29, Four . D' . • 23 ^ 


. D° 




30, Sunday. 






. July 1, Four boys collected 26 


. D» 


. 39 


2, . . . D<» . . 15 


. D» 


. 22i 


3, Two . D" , . 12 


. D* 


. 18 


4, . . . D^^ . . U 


. D" 


. 16f 


5, Wet. 






6, Two boys part of a day 7 


. D» 


. lOi 


7, Sunday. 






8, Two boys collected 10 


. D» 


. 15 


9, One boy D** . . 5 


. D' 


1' 


10, . . . D^ . . 5 


. D* 


7« 


11, . . . D' . . 4 


. D" 


. 6 


12, . . . D* . . 3 


. D" 


• 4f 


13, •••][)•. 2 


. D» 


. 3 



13 days collecting 138 bottles 207 ounces, 

or 12 pounds 15 ounces of recent opium; which^ when 
dried, produced 8 pounds 5 ounces of fine opium, and cost 
\l. \0s. 2d. m collecting. It will appear, from the above 
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statement, that' four boys were too many, after the firs^ 
three or four days, for the half acre : the phmts not betng 
very numerous, they went over them m l^s than two days': 
I consequently disdiarged two of them. One of the bojrs 
coHected, the first day he was employed, nine ounces, and 
the second day eleven ounces ; and had there been a suffr*' 
ciency of plants, the boys would every day have coUeeted # 
larger quantity of opium, from becoming more expert at it* 
The boys received the same encouragement-money as before^ 
Every evening, ibe bottles that were collected daring the 
day were emptied into shallow tin pans, 14 inches by 10^ 
these I placed in the garden, sheltered from the rain ; and' 
by stirring the opium once or twice a day, it soon dried, 
suflSdently to be formed into cakes of two pounds weight- 
each. After the opium had been in the pans a few days, 
they were placed one over the other, cross-ways ; by that 
means taking up very little space, and having a current of 
air between each pan. I found the leaves of the large 
palmated rhubarb a very clean and convenient covering for 
the cakes, which, 'by preventing them sticking together, 
allowed of their drying sooner. One pound of the poppy- 
juice I dried over a water-bath. Although the opium was 
quite thick before heat was applied, it soon became fluid 
and watery, and afterwards dried up into a very brittle mass. 
By attending in the field occasionally myself, I found that 
there was one variety of the white poppy, wilh high crowns 
and smoodi capsules, growing from 4 to 12. heads, and pro- 
ducing a much larger quantity of milky tears than the com- 
mon white poppy : the seed of some of these I have selected 
for my future experiments. 

I am inclined to think that there is still much information 
to be gained, before the cultivation of this important plant 
can be brought to perfection in this country, in selecting 
the seed, the best time for sowing, and the preparation of 
the soil ; but I hope that the encouragement that has been 
given by your very excellent Society will soon surmount all 
difficulties. The poppy has a tap-root, is a very hardy 
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plant, jlotxrishing best in a }oamy soO. Last September I 
bad two acres drilled with poppy seed, tbe rows jralKei^ 
ttorQ than a foot apart ; and although the plants ate iliiial)^ 
yet tbe severe frost has not apparently injured them^ . I am 
IIQW trjong the effect of ai^es, lime, nitre, and s^rt 
istabie-dung, as top-dressings to three di^Eerent paarts of the 
field* There is a double advantage m having an autErofmal 
as well as a spring crop, by allowing a longer perfod 
fax the eoUe.ctors to gather the opiunk Tbe produce of the 
last crop, besides opium, was 320 pounds of seed ; wMeb) 
on being pressed, will give fron> 12 to IS gaQons of oil, and 
180 pounds of oil^cake. I have found the poppy-stems 
useful in hghting fiDes. ; lOOOpouods of stems producing- 95 
pounds of ashes, and 7 po«md$c of potafis mi^udl witbsiilpliate 
oi potass : the residuum consisted of 5 parts calcare€ms 
matter, and one of silex, carbon, and insoluble substances. 

The following suialysis was undertaken, to ascertain if any 
difference existed between the best Turkey and English 
opium, and in what that con^isited.. After ^tnaiyy experi- 
ments for the last two years,, whicdi I feel muck pleasure in 
laying before the members of the Society, I find t*iat Eng- 
land need no longer be indebted to Turkey, or the East 
Indies, for this valuaij^le drug ; her owi;! soil and clime being 
capable of produciag poppies containing all the active 
ingredients of the very best Tuvkey opium^. 

In my analysis, I feundEnglish opium contained a larger 
quantity of morphine, or gummy extract, and of narcothie, 
or resinous extract, but a much less quantity of the inactive 
ingredient^ ; viz. ceiroma, or waxy principle: (soluble in bpit 
ing spirits, and separating from it whilst cooling), aod a 
very adhesive, tenacious matter, insoluble in spiritsr of wine, 
but readily so in aether and the essential oi}s, resembling, in 
many of its properties, caoutchouc. The insoluble remains 
of Turkey and English opium, consisting of gluten and 
earthy matter, ax^ muctk ^e sanpie. 

The opium which I used Sox my. expecimeuts was 
thoroughly dried> and. in> powder; common* opium> loftqg^ 
from 40 to 60 grains in an ounce, whili^l^ dryiiig; 
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The insoluble matter was collected and weighed verjf 
exactly in these experiments ; for I frequently found much, 
difficulty in reducing the extracts to the same exact degree 
of dryness ; and sometimes they would exceed the original 
weight of opium when added to the insoluble parts, owing, 
to a small quantity of moisture being still very tenaciously: 
retained, even when reduced to powder ; which gave the. 
resjLdt the appearance of being incorrect 

EXPERIMENT THE FIRST. English TinKKr 

480 grains (one ounce) of Opium, in powder, was dis- . . 

solved in two pints of cold water : after macerating Grains, Grauu, 
for several days, it was strained, and the residue was 
repeatedly boiled in fresh water, till the fluid passed 
f the filter colourless : on evaporating these different 

fluids, and drying the extract, I obtained .... 360 ... 334 
Whibt this watery infusion was evaporating, a quan. 
tity of resinous-looking matter separated, and sub- 
sided to the bottom of the pan, in the form of very 
minute crystals, 120 ... tf6 

The residuum, insoluble in water, was boiled in three 
ounces of spirit of wine, and filtered : on cooling, it 
deposited several grains of ceroma, of a light-yellow 
colour, tasteless, and of the consistence of butter. 
This I separated, before the fluid was quite cold, to 
prevent its adhering to the crystals, which soon 
began to shoot from the sides of the bottle, and 
which continued to enlarge for several days. On 
more spirit being boiled with the residue, it still 
deposited ceroma, but the fluid did not afford any 
more crystals. The spirit dissolved of ceroma , . 5 ,., 4 

Of resinous extract in crystals 7 ... botany 

of resinous matter not easily crystallized .... 4S ... 47 
The insoluble residuum, on being dried, weighed . . 66 ... 9& 
and |)0S8essed the singular property of becoming 
highly electrified, on being rubbed in a mortar ; so 
muchsOy that it was with some difficulty collected 
together again : this property was destroyed by boil- 
ing it in oil of turpeQtine, which dissolved of a sub- 
stance like caoutchouc . 2^1 ... 41 

Leaving a light-brown, earthy, insoluble powder, 

weighing .......•• 46..,54 

A paper of this powder was folded together, and placed 
on a stove to dry : before the covering was muoh 
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( scorched^ it took fire, and burnt like pyrophorus ^f^^ opfiJM^ 

made from alum and carbon, spreading an intolerable 

stench of burnt horn or animal matter. i . Grmna. Gf«n», 

The extract of 360 grains, obtained by evaporating 
the watery solution, was mixed with three 

. ounces of ether, one ounce being digested on it at a 

.* time : the two first quantities deposited crystals on 
the sides of the bottle ; the third did not : the ether, 
on being evaporated, left a mass of narcotine « . 34 ... 20 
which, on dissolving in spirit,produced fine crystals. 

The remaining gummy extract consisted of pure mor. 
phine, and weighed 326 ... 314 

EXPERIMENT THE SECOND. 

480 grains of Opium, in powder, was dissolved in one 
pint of rectified spirit of wine : after macerating 
several days, it was strained, and fresh spirit boiled ^ 
with the residue, till the spirit passed the filter taste- 
less : it dissolved 384 ... 366 

Leaving an undissolved residuum of 96 ... 114 

This residuum, boiled in water, dissolved of gummy 
extract , . . 23 ... 25 

Leaving a residuum of 73 ... 89 

The residuum of 73 grains was boiled in oil of tur- 
pentine ; and the insoluble matter, after having been 
separated from the oil and dried, weighed ... 32 ... 52 

EXPERIMENT THE THIRD. 

480 grains of Opium was digested in 13 ounces of 
proof spirit, and strained : fresh quantities of proof 
spirit were boiled with the residuum, as long as it 
appeared to take up any of the opium : it dissolved 388 ... 365 

Leaving a residuum of 92 ... 114 

On boiling the residuum in oil of turpentine, it dis- 
solved 54 ... 74 . 

Leaving a residue of insoluble matter 38 ... 40 

And in one specimen of very fine Turkey Opium, proof \ 

spirit dissolved 360 grains, leaving a residue of 120 ^s^ 

grains, of which oil of turpentine dissolved 90 grains 
of this caoutbhouc substance, leaving only 30 grains 
of insoluble matter. 

In making the tincture with opium that had been 

. dried over a water-bath, proof spirit dissolved . . 320 

Leaving a residue of insoluble matter 160 

YOU V, H 
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This tincture was placed on a warm stove, whilst making ; and on 
cooling, it deposited the specimen of impure narcotine crystals ffent 
for examination. 

EXPERIMENT THE FOURTH. ^i"^" "^^^^ 
480 grains of Opium, in powder, was macerated in two J^' ^'''"*'' 

pints of common distilled vinegar : fresh quantities Grmm. Grmiu. 

of acetic acid were boiled with the residuum, till it 

passed the filter colourless : it dissolved .... 388 ... 348 

Leaving a residuum of . , 92 ... 1^2 

Oil of turpentine, being boiled on this residue, dis- 
solved 46 ... 88 

Leaving a residue of gluten and insoluble matter, of . 46 ... 44 
The acetate of opium was saturated with water of pure 
ammonia, and produced a grey precipitate of iiarco- 
tine, very slow in subsiding to the bottom of the 

bottle, weighing li)4 ... 64 

On re-dissolving it in spirit of wine, very fine crystals 

were deposited from it whilst cooling. 
fhe fluid, after separating, the narcotine, is, not easily 
evaporated to dryness, but contains of morphine, or 
gummy extract 284 ... 284 

Five grains of narcotine may be obtained fr^m eyery 
ounce of English tincture of opium, by mixing an equal 
quantity of water of ammonia with it. It may also be ob- 
tained by boiling spirit with the residuum after making 
the tincture of opium. It appears to contain pow^rfiil 
properties : the crystals are very light, and^ on ppening 
papers of them incautiously, I have found them occasion 
a peculiariy unpleasant sensation in the nose and throat 

Narcotine is sparingly soluble in boiling water, bjut 
readily so in ether, the essential oils, boiling acetic acid, 
and spirit of wine, wbich^ on cooling, afibrds a.portipn of 
the resin in fine white crystals, which appears ta be the 
resinous part of opium, quite pure, and unmixed either 
with the ceroma or caoutchouc ; a small quantity of these 
substances, particularly the ceroma, converting the cry- 
stals into a resinpu3 mass, not eisisily ,ftgain .crystaUia^f^ 
Its solution does not perceptibly afiect tourmerio-{iaf»er ; 
4)ut litmus-paper, that has been soaked in "weak ^sohilidn 
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.of.potass^ or lime-water, is. aiigbtly reddened, in the same 
manner as by the tincture Qf bepzoin. Tolu, shell-Iac, 
mastic, and some other r^i^inpus tinctures which I have 
ittied, alter the colour of litmus-paper. :l obtained the 
•aiiie results with ether and spirit ; but I used the oil of 
turpentine in these experiments, to save the great expense 
attending the repeating 1J2em> frequently with spirit. On 
evaporating the oil of turpentine, it left the caoutchouc 
-iubstance of the appearance of a very tenacious bird-lime^ 
entirely eoluble in ether. 

The morphine I have given medicinally, with the hap- 
piest results. Many persons^ who, from «pme peculiarity 
of constitution, could hot take laudanum, have derived much 
benefit from this preparation, without suffering the usual 
unpleasant effects from opium. I find one grain of mor-* 
phine is equal to one and a half of common opium. 

I have adopted the terms morphine atid narcotine, from 
having met with them in a Paper in the Medical Records 
for June 1821 ; wherein Robiquet has called the gummy 
extract morphine^ from supposing it contained the an- 
odyne and composing principles ; and the rei^inous, cry- ' 
stalline mass, narcotine, from possessing the stimulating 
and stupifying principle. 

*I have to apologize to the Society for having occupied 
so much of their valuable time ; but I trust that the im- 
portance of the subject will be a sufficient excuse. 

I am, &c. Ac. J. Ward Jeston^ Surgeon, and 

H. P. 36th Regt, of Foot. 

CERTIFICATE. 
il^EAR 81R> BenUy on Thames, Jjan.SS, 1,891. 

I.fejftl great pleasure in stating, I frequently visited your 
ipUntation pf poppies during last summer, and that I saw 
iWd much admired your very simple but excellent plan 
.#f collecting the opium from the plants. 

I ajQs^ Sir, Sec. &c. 
T# J. w. lisTpN, i?#j. jPARis Dick, M.I>. 

u3 
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XXIX.— 0« ornamenting Steel with Gold and Platina^ 

By Nicholas Mill, Esq. 

S1R9 Bridge Cditage, Camberwell, Jan, 9th, 1884« 

] N a Paper interted in your Repository for November las V I 
, suggested some inquiries respecting the various methods of 
gilding practised by artisans. Since that period, I have 
been prosecuting some experiments, with success, for ascer- 
taining the proper mode of superficial gilding upon steel: 
and I transmit the result to you,^ for the benefit of that class 
of artists. It is necessary, perhaps, to premise, that the 
instructions given, in most elementary works upon chemis- 
try, for gilding with the ethereal solution of gold, are either 
erroneous, or not sufficiently explicit ; and to this cause 
may be traced the many failures which have occurred in 
practising this art 

The following is the process which I used ; and which 
answers equally well, either for gold or platina. 

Dissolve any quantity of gold or platina in nitro-muriatic 
acid (aqua regia), until no further efiervescenoe is occa- 
sioned by the application of heat Evaporate the solution 
of gold or platina, thus formed, to dryness, in a gentle heat; 
(it will then be freed from all excess of acid, which is essen- 
tial); and re-dissolve the dry mass in as little water as 
possible: next take an instrument which is used by che- 
mists for dropping liquids, known by the name of a sepa- 
rating-funnel, having a pear-shaped body, tapering to a fine 
point, and a neck capable of being stopped with the finger 
or a cork ; which may contain a liquid ounce, or more : fill 
it with the liquid about one quarter part ; and the other 
three parts, must be filled with the very best sulphuric 
ether. If this be rightly managed, the two liquids will not 
mix. Then, place the tube in a horizontal position, and 
gently turn it round with the finger and thumb. The 
ether will very soon be impregnated with the platina or 
gold, which may be known by its change of colour. Re- 
place It in a perpendicular position, and let it rest for 24* 
hours ; having first stopped the upper orifice with a small 
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cork. The liquid will then be divided into two parts ; the 
darkest-coloured being underneath.. To separate them, 
take out the cork, and let the dark liquid flow out : when it 
has disappeared, stop the tube immediately with the cork; 
and what remains in the tube is fit for use, and may be 
called the gilding-liquid. Let it be put into a bottle, and 
tightly corked. When an article is to be gilded, a vessel 
of glass or unglazed ware must be provided, of just suffi- 
cient siz^ to admit the article : it must then be filled with 
the gilding-liquid, nearly to the top. The steel must be 
very highly polished, and be entirely free from rust ov grease. 
A basin, fiiU of clean water, must be ready at hand : the 
article must be immersed into the gilding-liquid, and 
allowed to remain as short a time as possible ; then be taken 
out, quickly plunged into the water, and well rinsed : it 
must next be dried with blotting-paper, and be placed in a 
temperature of 150® Fahr. till it be completely heated 
throughout ; it may then be polished with rouge and a soft 
leather ; or, which is better, be burnished. 

It will be as well to observe, perhaps, that the muriate of 
gold or platina, formed by digesting these metals in nitro- 
muriatic acid, must be entirely free from all excess of acid ; 
because it will otherwise act too forcibly on the steel, and 
cause the coating of gold to peel oflE Pure gold must be 
employed. The ether must not be shaken with the muriate 
of gold, as is advised in chemical publications ; for it will 
be sure, then, to contain acid : but, if the two liquids be 
continually brought into contact, by the motion I have 
described, the affinity existing between ether and gold is so 
strong, as to overcome the obstacle of gravity, and it will 
hold the gold in solution. The ethereal solution may also 
be concentrated by gentle evaporation. Care must be 
taken not to wipe the steel until the beat has been applied. 
This gilding is an effectual protection against rust ; and is, 
at the same time, very ornamental. 

. I am, Sir, your obliged servant, 

X. Gill, Esq. NICHOLAS MiLL. 
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XXX. — On preparing and engraving upon Steel-Plales, 
By the late Charles Warren, Esq.* 

The death of Mr. Warren, in the interval between the' 
adjudication of the medal aid the day of annual distribution 
of the rewards, has prevented the Society from receiving a 
written communication on this interesting subject from tiie> 
inventor himself. The following statement, therefore, is> 
taken from the report of the Committee to the Socjety, and 
from details communicated by Mr. Warrens personal 
friends, especially by Mr. Joseph Phelps, who »wa» pujni 
to Mr. Warren during the whole progress of his experi* 
ments and discoveries. 

Som^ of the earliest specimens of engraving on steel 
were produced by Albert Durer. There are four plate* 
etched by this artist, impressions of which exist in tb« 
British Museum, which, in all books of art, are recorded 
as having been executed in steel: of these, one has 
the date 1510 inscribed on it. Since that time, attempts 
have been made occasionally to employ steel instead- of 
copper, as a material to engrave upon; but apparently with 
little success, on account, principally, of the great hardn^imi 
of the material, which in a short time blunted and destroyed 
the tools which were made use of. 

Steel exists in two states, the elastic and the brittle; the 
former beifig considerably softer than the latten Of the 
elastic steel, a saw-blade may be considered as ati exam^ple; 
and, in fkct, piefces of saw-blade were the material upofi 
which nearly all the first attempts have been made^ of Idte 
years, to revive a practice which, if successful, offered so 
many advantages to the artist atid to the public. Mr. 
Raimbach, a few- years ago, executed an engraving oil a 
block, of tb^k plate- of steel ; but niet with so many« difft- 
culties intheexecution, that his- experiment remained tnstt^ 

• From Vol. XLI- of the Transactions of the Society for the Encou- 
ragement of Arts, Mannfflettirl^, afnd<V)inmerce;-^The Society voted its 
^iirg9 Gold M^al tp Mr* Warren, fbr these important in|ph>yenients.. 
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lat^i a)ld produced* no sensible effect on* the art of 
engraving. 

Mr. Warren^ in his early youth, was much employed in 
«ngraTing on metals for the use of calico-printers and gun* 
smiths ; and the experience thus acquired induced him after- 
wards to turn his mind to the subject, with a view of 
applying it to fine art. It was suggested to him by Mr. 
Gill, one of the Chairmen of the Committee of Mechanics, 
that the method employed by the artists of Birmingham, 
ia the manufacture of ornamented snufiers and other 
articles of cast-steel, is, to subject the steel, after having 
b6en rolled into sheets, to the process of decarbonization, 
by means of which it is converted to a very pure soft iron : 
being then made into the required instrument, or other 
article, the ornamental work is engraved, or impressed, on 
the soft metallic surface ; after which, by cementation with 
the proper materials^ it is^ again converted superficially to 
steel, and thus rendered capable of acquiring the highest , 
degree of polish. 

In the attempt, however, to apply this process to plates 
for the engraver's use, two opposite difficulties occurred, 
A plate of steel of the same thickness as that of common 
copper-plate, when thoroughly decarbonized and thus 
reduced to the state of very soft iron, yields readily to the 
graver and other tools, and, especially, is susceptible of 
the process of knocking up : this consists in scraping out 
the error, and afterwards striking the under-side of the 
plate with a punch and hammer, in order to raise the cavity 
to the general level, and thus allow the artist to take the 
error out> without occasioning any unevenness of the 
engraved surface : it was found, however, that plates of 
the tihinness requisite for this operation, and of the usual 
superficial dimensions, were very liable to warp, in the last 
OF re-carbonizing process, imd were thus rendered incapa- 
ble of giving perfect impressions. If, in order to avoid this 
disadvantage, blocks, i*^. plates of three or four times the 
•ordinary tlnckness, were made use of, the warping, indeed. 
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was prevented^ but at the same, time the process of knock- 
ing up became impracticable ; and it was necessary, in order 
to remove an error or defective part, to grind out the sur- 
face, or to drill a hole &om the under surface almost 
through the plate, and then, by forcing in a screw, to raise 
that part of the face which was immediately above it. 
This latter process, however, was so tedious and difficulti 
as exceedingly to detract from the advantage of substitute 
ing steel for copper. ^ 

In this state of things, it became a very interesting object 
of inquiry to ascertain how many impressions might be taken 
from a plate of soft or decarbonized steel; and it was found 
that such a plate, prepared according to Mr. Warren's 
process, is capable of affording several thousand copies, 
without undergoing any sensible wear. In proof of this, 
impressions were laid before the Committee by Mr. Warren, 
from two plates of decarbonized steel executed by him; the 
one, for an edition of Mackenzie's works, published by 
Cadell ; the other, for an edition of Beattie and Collins, pub- 
lished by Rivington. These exhibit, both in the landscape 
and in the figures, the most elaborate and delicate work: 
five thousand impressions have been taken from one, and 
four thousand from the other ; and yet, between one of the 
first and one of the last impressions it was impossible to 
detect any perceptible difference. 

If Mr. Warren had carried on his experiments alone, • 
working by himself till he had brought his plan to perfec- 
tion, it is probable that, at the period of his death, the evi- 
dence of the great importance of his discovery would by 
no means have been so complete as it actually was; and the 
result of his exertions might have been lost, to the great 
detriment of the profession, and of the fair fame of this 
eminent artist: but selfishness and secresy, in anything 
which related to the improvement of the art to which he 
was attached, formed no part of his character; and all his 
discoveries, both those relatii^g to the preparations of the 
plates, as well as those which have reference to the engrav- 
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ing iipon them^ were unreservedly and gratuitously commu- 
nicated. The consequence of this liberality was, that, be- 
sides the plates of Mr. Warren's own engraving produced 
before the Committee^ impressions were shewn of portraits, 
engraved on decarbonized steel, for the Evangelical Maga- 
zine ; demonstrating, that, after 25,000 copies have been 
taken, the plates still remain in a good state, and are not 
yet in want of repair. Mr. Mar stated, that having made 
an engraving on one of Mr. Warren's plates, he did not 
take his own proofs till after the 8000th impression; and^ 
in another .instance, the engraving being a portrait, Mr. 
La Hie, the printer, certified that the artist's own proofs 
were not taken off till after the. 20,000th impression* 

Mr. Warren's original process for decarbonizing the 
steel plates consists in procuring a box or case of iron, 
and covering the bottom of it with admixture of iron-turn- 
ings and pounded oyster-shells: on this a steel plate is laid: 
another bed of the mixture is then added ; and so on alter- 
nately, till the box is full ; taking care that a bed of the 
composition shall form the upper as well as the lower layer. 
The box, so charged, is then to be placed in a furnace, and 
to be kept for several hours at the highest heat which it 
will bear, without melting ; after which, being allowed to 
cool gradually, the plates are found to be reduced, for the 
most part, to the state of soft decarbonized steeL 

Mr. Hughes, a copper-plate maker, having been instructed 
by Mr. Warren in his process, and finding that the steel 
did not always turn out sufficiently and uniformly soft 
(particularly for the purpose of engravers in mezzo-tinto), 
imagined that those occasional defects were owing to a 
deficiency of heat in the cementing process ; accordingly, 
he substituted a case or oven of refractory clay for the 
cast-iron one, and then, applying a considerably higher 
heat than the cast-iron box would have endured without 
melting, was enabled to obtain plates so soft that they may 
be bent over the knee. Each plate requires two or more 
cementations ; and, as the first cementation warps them 
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more or less, Mr. Warren was in the habit of r^ctifyingp 
them by means of a hammer. Mr. Hughes finds' thlEtt the 
pAaees struck by the hammer are apt to be less soften^ 
by the cementation than the other parts, and, therefore^ 
that plates so treated will often turn out unequal in hard* 
ness; His own practice is, to use a mallet, and as littte 
force as possible, in detaching the cement from the surface, 
and in rectifying the plate. 

The plate being cleaned and polished (but not too highly), 
is-readyfor the engraver. When it comes into his hands, the 
first operation is, to lay the etching ground ; in doing whicl^ 
the plate must be rather less heated than is usual with^ 
copper ; otherwise the ground, as it cools, contracts, present- 
ing.a honey-combed surface, and leaving parts of the plate 
uncovered. The same defect is apt to occur if the plate 
be too highly polishedr The ground should be laid rath^ 
thicker than on copper. 

Various menstruums were made trial of by Mr. Warren^ 
for biting-in with. Nitric acid, considerably more dililtect 
thimforcopper, was made use of^ and, on the whole, with good 
sliccess. Nitrate of miercury was found to blunt or round 
the edges of the lines : acetic acid, with a small portion dT^ 
nitrdte of copper, produced the same effect : sulphate' of- 
G&p^et bit light tints very beautifully, but its further action 
rendered the lines rough. The best menstruum, howevei^ 
is half an ounce of crystallized nitrate of copper, dissolve 
in a- pint and a half of distilled water, and a few dropti of 
nitric acid added to the solution. This will be found 't<!(^ 
bite both deeper and clearer than dilute nitric acid. 

It will be advisable for the artist, when first etching on- 
steel^plate, to keep a register of the time which he finds lie. 
cessary for the menstruum to act before the parts have at- 
tained their due degrees of strength, and this will serve as 9r 
guide to him in his subsequent operations. Mr. Warren- 
generally found about two minutes sufficient for an outline, 
unless it was required to be very strong : the middle tint visas' 
produced in about ten minutes^ and the darkest shadows in 
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forty minutes. The menstruum should not be more than 
jone-sixthof an inch d6ep on the plate; otherwise it will be 
difficult to see the work, and it becomes exhausted in about 
ten minutes, and then requires to be replaced. While the 
meiis^tFuttm is acting, th^work must be constantly sweptwith 
a' camel-hair brushy in order to remove the pi*ecipitated cop- 
per, w^hich, if allowed to remain m the lines, renders their 
edges rugged, and destroys their beauty : especial care must 
be taken to clear the ends of the lines, as these are most 
liable to bite fouli In stopping-outj the ground (Brunswick 
black) must be laid on very thin and even ; and instead of ter- 
minating abruptly, must be smoothed off very gradually; 
fiixrthe smallest ridge or prominence will retain the copper^ 
and then the ground will infaUibly be penetrated^ and the 
biting will become foul. By attending to these directions^: 
an^ etching may be obtained on decarbonized steel, as deep . 
antd quite as sharp, as it can be on copper. 
• Concerning the great superiority of steel-plate over cop- 
]^er»plate, for all works that require a considerable number 
ci' impressions to be taken, there can exist no 4oubt : fcnr 
though the use of the graver and of the other tools requires^ 
xioretime on steel than on copper, and though the process^ 
ofre^biting has not yet been carriedto the degree of perfect 
ti<m in the former that it has been in the lattier, yet the 
texture of steel is such as to admit of more delicate work 
tbsn copper ; and the finest and most elaborate exertions x>f 
die art, which on copper would soon wear, so as to reduce 
them to an indistinct smeary tint, appear to undergo scarcely^ 
any deterioration on steel ; even the marks of the burnisher 
ate still distinguishable after several thousand impressions; 
Both the public and the artist are eminently benefitted 
by this discovery ; — the public, by having a multitude of inai- 
presjsions as. good as copper-plate proofs ; and the artist, in 
greatly extending the range of bis reputation, by the jler- 
liianence thus given to the finest' and most characteristic 
touches of his hand. 
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XXXI. — On preventing the Ravages of the Book-fVorm, the 
White Ant J ^c. By Mr. Thomas Allsop. 

WITH A FIGURE. 
Sir, Madrat, 30M Auguti, 18S3. I 

I WAS put in possession, a few days since, by Mr. J. R. 
Hogg, Proprietor of the Camatic Library, of all the Nam* 
bers, which have reached this place, of the Technical Repth 
sitary : and being exceedingly partial to all works of that 
description, I found pecuUar satisfaction in the perusal of 
it Being myself in possession of many useM receipts 
and compositions used by the natives here, as well as having 
a practical knowledge of some others experimented by me, 
I shall be happy in the opportunity of opening a corre- 
spondence with you; wherein I shall occasionally advert t6 
subjects which, probably, may not be considered altogether 
useless, and which, perhaps, are not generally known* This 
being my first communication, I shall only advert to a sim- 
ple remedy for ^^ securing looks, ^c.from the ravages of that 
destructive insect ^ the book-worm ;" which I happily efiected^ 
by putting the leaves of the margosa-tree (in Malabar, 
vaypum yellay) between those of the book, if bound ; bat 
if added, with a small portion of green vitriol to the paste, 
by the bookbinder, in preparing the pasteboard covers, the 
necessity of putting the leaves into such books is obviated* - 
I am not aware Ihat this tree grows in England ; but the 
fact might be easily ascertained, upon inspection of die 
leaves now sent*. 

The oil expressed from the nut of this tree (called, in 
Malabar, vaypum thylum\ used in a certain proportion with 
rock-oil (in Malabar; mhun thylum), is also a preventive to 
the ravages of the white ant in buildings, particularly the 
timber parts ; and, if smeared over any wood, will effec- 
tually prevent the depredation of every species of insect or 
vermin. The medicinal and other qualities of these oils I 

• In Plate IV, fig. 5, we have given acorrect outline of one of these 
leaves. — Editor. 



Allsop on preventing the Ravages of the Book^worm, 101 

jihall reserve for a future occasion^ should you deem them 
worthy of notice. In the mean time, I beg to remain. Sir, 

Your most obedient servant, 

T. Gill, Esq. ThOMAS AlLSOP. 

p. S. I have had books in my Kbrary, with the margosa 
leaves in them, for the last eight or ten years, totally free 
fipom worms : others, without the leaves, have been nearly 
destroyed. Holding books infested with worms over the 
fumes of sulphur and camphor ^ has also etitirely destroyed the 
insects, and prevented the recurrence of the evil. 



XXXIL— On taking Plaste^'-Casts of Leaves and Foliage. 
]3y Mr. William Deeble, Artist.* 

^^^5 1, Seymour- PUuey Islington, 

I HAVE ventured to offer to the notice of the Society of 
Arts &c. a specimen selected from casts of leaves and 
other parts of plants, obtained by a process which, though 
very simple, is, for any thing I know to the contrary, new. 
The object I proposed in making casts similar to the one 
now submitted, was to supply myself with fac-similes of the 
form and texture of those plants which, as an engraver, I 
might have to introduce in the fore-ground of landscapes. It 
is well known, that those who have attained eminence in 
landscape-engraving, have devoted a large portion of time to 
^actual study in the fields. I need not allude to the difficulties 
which deny this practice to a man engaged in a profession 
demanding his own almost unassisted exertions, especially 
in a metropolis ; nor mention how the inaptness of season 
or situation will prevent the obtaining of such plants as may 
be immediately wanted. These circumstances suggested 
to me the advantage, and a trialproved the practicability, of 
procuring, at an easy expense either of labour or money, 
accurate casts of the most common and conspicuous plants. 

* From Vol. XLI. of the Transactions of the Society for the En- 
couragement of Arts, Manufactures, and Commerce. — The Society voted 
its Silver Isis Medal to Mr. Deeble for this Communication. 
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After >a few experiments, I perfected a process wliiehl wiS 
describe, that succeeded to an extent of. which the Society 
may ferm their owh opinion from the specimen produced^ 

If the purpose I have named were the only one to which 
casts of this nature were applicable, or if I thought that my 
success was the limit of their perfection, I would not hate 
troubled the Society with their consideration; but ithftf 
been imagined that practice in the operation of making tij^e 
moulds would lead to a degree of improvement of whifh 
my attempt gives a very inadequate idea; and which would 
render the casts useful for completing botanical collectionSi 
or illustrating botanical distinctions : and further, that the 
exhibition of the varied forms and convolutions of flowers 
and leaves, in such a material as plaster of Paris^ would 
suggest adaptations and combinations which might tie made 
available to the decorative purposes of architecture ; and 
prevent that perpetual recurrence to examples of antique 
ornament that stigmatizes the architectural talent of modern 
Europe, 

I am not aware if these are objects that would be worthy 
of the promotion and patronage of the Society, supposing 
the probability of it even to be as great as I am flattered it 
is by the friends who have advised this communication^ 
For myself, I have merely to say, I shall be happy to exhibit 
the means to the Society ; and more so, if they can discover 
in them any prospect of permanent good. •^ 

I am, Sir, yours &c« 

W. Deeble. 

The following are the particulars of Mr. Deeble's process^ 
The leaf, as soon as convenient after being gathered, is to foe 
laid on fine-grained moist sand, in a perfectly natural po- 
sition ; having that surface uppermost which is to form the ^ 
cast; and being banked up by sand, in orderthat it may tie 
perfectly supported.. It is then, by means of a broad camel- 
hair brush, to be covered over with a thin coating. of wax 
and Burgundy-pitch, rendered fluid by heat. The le^ 
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being now removed from the sand and dipped ia cold water, 

the wax becomes hard, and at the same time sufficiently 

-toughto allow the leaf to be ripped off without, altering its 

vfoim. This being 4one, the wax mould is placed on moist 

gaud, and banked ujp as the leaf itself was ; it is thencoyerad 

with plaster of Paris made thin, care being taken that the 

'plaster, is accurately forced into all the interstices of the 

-mould by means of a camel-hair brush. As soon as- the 

-plaster has set, the warmth thus, produced ^of|;ens the wax, 

.w^iehin consequence of the moistpre of the plaster is 

prevented from adhering thereto ; and with a Jittle dexterity 

jt^may be rolled up, partiiig completely from the cast, wi&- 

.<purinjuring it in the smallest degree. 

(Casts thus obtained. are very perfect, have a high relief, 
and 'are excellent models, either for the draughtsman, or for 
the moulder of architectural ornaments. 



XXXIII. — On the Wohurn Perennial Kale, a Vdrkty qfl^r/js- 
sica Oleracea jicephala Fimbriata. By Mr. George Sin- 
cjjLiR, Gardener to theDvKEofBEHTO^DyF.H.S. f^c* 

-In the very interesting Paper of M. De Candolle on the 
Species, Races, and Varieties of the jGrenus Brassica, there 
IS' no mention made of a singular and but-little-known sub- 
▼aiiety of the Brassicu oleracea acephala fimbriaia ; whidh 
I have called the tVoburn Perennial Kale ; and now pro- 
fM>se^to give some acco.unt of, to the Horticultural-Society. 
The valuable properties of this plant, as a never-failing 
-winter-green, deserve to be more generally known: for, 
-excepting that some plants aod cuttings have been distri- 
buted by the Duke of Bedford, in consequence of its 
•kavuigbeen cultivated in his Grace's gardens at Wobum 
Abbey, it certainly is almost unknown as an esculent ve* 
getable. I have, however, lately learned, that plants of a 
^similar character^ and nearly resembling it, are, occa- 

• From Vol. V. Part 3, of the Transactions of the London Horti- 
cultural Society. 
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sionaUy, though rarely, grown in gardens in the county of 
NorfolL' 

This variety of Brassica oleracea was first grown at Wo- 
bum Abbey in 1808; and, until 1814, it was cultivated as 
an ornamental plant The foliage being very finely divided 
or fringed, and of a deep-purple colour, it was not con- 
sidered unworthy of a place in the flower-garden. For 
seven years it refused to flower, though cultivated in dif- 
ferent ways, in pots, in the open ground, and in the green- 
house. T%ie original plant, in 1817, had attained the height 
of seven feet, when it flowered ; but it did not then per- 
fect any seed. Previous to this, it was found that' every 
cutting or slip of the plant, when properly treated^ struck 
foot in the open ground, as freely, almost, as seedling- 
plants of the common varieties of Kale. On trial of its 
properties as an esculent^ it proved to be equal to the best 
winter-greens. 

In 1815, a space in the kitchen-garden, of one hundred 
and fifty square yards of ground, was planted with cut- 
tings of the Perennial Kale. This plantation has ever 
since afibrded an abundant crop, annually, of winter-greens, 
without the aid of manure or any other labour, save that 
of keeping the ground free from weeds. 

The produce, on an average, is double that of the an- 
nual varieties of winter-gteens ;. as the following compara- 
tive statement will shew : 

Perennial Kale, on ten square yards, produced 144 lb. 
10 oz. 

GreenBorecole, on ten square yards, produced 281b. Soz. 

Purple Borecole, on ten square yards, produced 301b. loz. 

It may be remarked, that the plants of the Perennial 
Kale, which afforded the above produce, were of eight years' 
standing in the soil, without manure. All the plants in the 
above trials were cut to within three inches of the ground ; 
and the stems were included in the weight stated aJ3 being 
the complete produce of each variety in one season. These 
results being obtained under the same circumstances, as to 
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^*doiI^ situation, and season, are therefore conclusive of the 
superiority of produce. 

That the nutritive powers of these varieties are nearly 
'alike^ the following details of the results of several trials, 
«nade with much care, will afford proof: 

NutritiveMatter. Woody Fibre. Water. 
1750 grs. of the t^erennial Kale afforded 109 grs. .. 253 grs. .. 1408 grs. 
1750 grs. — • Green Borecole — 110 grs. .. 220 grs. .. 1420 grs, 
1750 grs. — Purple Borecole — 112 grs. .. 280 grs. .. 1358 grs. 

' . The above trials were all made on the tops and sprouts 
of the plants used for the table; and) in all other respects, 
-were under the same circumstances. ' 

The following mode of cultivation of the Wobum Per- 
ennial Kale I have found perfectly successful :-^ About 
die beginning of April, or as soon as the crop of winter- 
greens is completely out of season, the stems are cut down 
near to the ground, within two buds of the roots ; the soil 
isthen pointed, or slightly forked over, and afterwards 
kept clear of weeds by the hoe : this is all that is required 
for a plantation already made. To form a new plantation, 
the stems cut off in the March or April dressing, reduced 
to lengths of six or seven inches, answer very well for cut- 
tings to strike root ; though the lateral shoots, or those 
with crowns, make the strongest plants : the first year aftw 
•that, however, all distinction is lost These cuttings may 
either be planted immediately iri the places where they 
are to stand permanently, in rows from twenty to twenty- 
four inches apart, applying water when required, until 
they are firmly rooted ; or, in a bed of rich light earth, 
from three to four inches apart, to be afterwards trans- 
planted, when well rooted, to the situations where they are 
intended to remain. The cuttings should be inserted into 
the ground, three parts of their length. A soil interme-i 
diate, as to moisture or dryness, suits them best. Like 
'most of the BrassiccB, this kale requires a rich soil, parti- 
cularly for the first season: it thrives, however, on clays, 
as well as on sandy soils ; but the weight of produce, on 
such, i^ proportionally less. 

VOL. V. I ' 
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From defective structirre in the essential jpntB of te 
blossoms, the Perennial Kale i)erfect8 little Beed : bu^ m 
it propagates so freely by cuttings, tiie want of s^'ed is 
scarcely felt in its culture ; and, indeed, as it is subject to 
sport much, when raised from seed, it seems essential to 
the preservation of the particular variety, that it should lie 
increased by cuttings. 

Having obtained about two ounces of the seed, from 
plants grown in a situation remote from any other cab- 
bage, and even from any cruciferous plant, it was sown. 
The plants raised from it have exhibited ten distinct va- 
rieties : tiiey are now three years old : of these^ th^ is 
only one tiiat perfecdy agrees, in all points, with the ftr 
rent stock ; the rest are different in the colour and toatmni 
the leaves. Specimens of the leaves of these have beep 
prepared^ and sent for the inspection of the Horticnkund 
Society. The plant which is farthest removed from the- 
original has the leavers smooth, fleshy, nearly entire, onfl 
in colour and substance precisely resembling the young 
leaves, or those emitted by the stems of the Early •*- York and 
Imperial Cabbages : from this, through mne others, tbe 
colour, form, incisions, and substance of the leaves regularigf 
approadmate, until all distinction is lost in the original pUnt. 

Hie very superior annual produce of tiie Wobum Pei^ 
lentual KaIc, the saving of manure as well as of labour 
in its culture, and its hardy nature (always ensuring a istas^ 
of excellent winter-greens), are properties which recom* 
ibend it to a place in every kitchen-garden, more espe- 
cially in those of farm-houses and cottages. 

XXXIV.— 0« improved Melting-Pots, for Brass-founders^ 

SteeUmelters, ^c. Invented by Mr. Henry Marshai.^ 

of Newcastle-on-Tyne.* 

Large earthenware crucibles (technically called melting- 

pots) are used in great quantities by brass-founders, steel- 

• From Vol. XLI. of the TransacUons of the Society of Arts, Manu- 
fecture*, and ComBaerce.— The Society Yoted its large Silver Medal to 
Mr, Marshal], for this improvement. 
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ndelters, and other workers in metal. They are made in 
London, Birmingham^ Sheffield, And other places; and 
their ingredients are tenacious refractory clay, together 
with fragments of earthenware, \nade of the same or similar 
clay, reduced to powder more or less coarse according to 
flie experience of the manufacturer. It is not necessary 
that, they should be possessed of the highest degree of re- 
firaqtoriness, since the heat to which they are exposed is 
not so great, nor are the fluxes employed by the founders 
so active, as are necessary for the reduction pf metallic ores 
to their reguline state. But it is especially expedient that 
they should be capable of enduring considerable changes 
of temperature without cracking or becoming unsound, as 
otherwise each pot would not be capable of standing 
more than a single fusion. The common melting-pots 
being ix^de entirely of earthy ingredients, are vi^ry apt 
to crack, either if allowed to cool gradually after the 
first fusion, or if a second charge of cold, or nearly cold^ 
xnaterial is thrown in while the pot remains in a heated 
state. The German black-lead pots (or blue pots as they 
^e called) contain a considerable quantity of i^umbago in 
Aeir composition, ai^d hence will stand a greater number 
of&sdons; but the cost of these is considerably greater 
than the common melting-pots,, and in time of war they ar^ 
not always to be had. 

l^r. Marsbi^ll's ,pQts are made of a mixture of Stour* 
bridge clay, potsherds,^ and .puLuerized coke, well incor- 
porated together by beating; and, instead of being thrown 
pn the potter's wheel, the pot is made by pressing the above 
eompontion into a br^s mould of the proper size and fi* 
gure, by means of a core worked by a powerful screw-press. 
Thus the vessel acquires a great and equal degree of soli- 
dity throughout; while the intermixture of coke with the clay, 
by giving a certain porosity of texture, renders it much less 
liatile to crack, on transition from heat to cold, than thpse 
melting-pots composed entirely of earthy ingredients. 

The following certificates from founders of great re- 
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spectability attest the goodness of the pots made by Mp: 
Marshall, and that the price of them is not greater than of 
those from other makers. 



CERTIFICATES. 
Sir. Gateshead, near Newcastle, March 9, 1822. 

I have for some time past used the improved earthen- 
ware crucibles made by Mr. Henry Marshall, of this place,^ 
and find them much superior to those I have formerly had 
from Birmingham and other places. I have them frequently 
in use a second day, which I never before could accom- 
plish ; and consider them in many respects equal to the 
black-lead pots, and come equally as low as the pots I have 
used generally. I am, Sir, &c. 

To A. AiKiN, Esq. Sec.fc* JoH.N AbBOT^ 

Sir, JVb. 69, Red-Lion Street, Clerkenwell, March 21, 1822; 

Observing the offer of a premium for improved earthen- 
ware crucibles, I beg to acquaint the Society, that those 
made by Mr, Henry Marshall, of Newcastle-upon-Tyne, 
are much superior to any I ever saw, or used, for bearing 
gredt heats and standing changes of temperature without 
cracking. I use them frequently a second day, which I 
could not accomplish by any other make : in short, I con- 
ceive them superior to black-lead pots. 

I am, Sir, &c. 
To A. AiKiN, Esq* Sec. $c. RoBERT BowER, Bross Founder. 



February 15, 1822. 

I certify that the large crucibles, with " H. Marshall* 
Newcastle," pressed upon the edge, are the best clay 
crucibles I ever made use of. 

H. Vernon, Master of the Metal Millsy 

Portsmouth Yard. 



^*R> Brownlow Street, 

1 beg to acquaint you, for the information of the Society 
of Arts, that I am in daily use of Mr. Henry Marshall's 
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crucibles, and find them of a very improved quality. I use 
them frequently two or three days : and from having made 
use of the black-lead pots in my business, I now find that 
Mr. Marshall's are equal^ if not superior, to them, and 
not higher in price than the earthenware crucibles before 
in common use. I am, Sir, &c. 

To A. AitiN, Esq. Sec, ^;c. A. Harcourt, Brass Founder. 

46, 47, 48, & 49, Shoe Lane, March 25, 1822, 

This is to certify, that we, the undersigned, can and do 
assert, from experience, that the melting-pots manufactured 
by Mr. H. Marshall, of Newcastle, are superior to any we 
•ever used; and that we have tried various other manufac- 
turers' pots, but give a decided preference to those manu- 
factured by the above-named Henry Marshall. 

W. PoNTiFEx, Sons, & Wood. 
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XXXV. — 0/2 the Cultivation of Mesemhryantheniums, 
By Mr. William Mowbray, Gardener to the Earl of 
Mount Norris, F.H.S. &c.* 

Sir, j^rley Ball^ near Bewdley^ Nov. 30, 1822. 

I SEND, as you desired, an account of my method of ma- 
naging Mesemhi-yanthemums ; the different sorts of which, 
^hen planted out of pots, contiguous to each other, have 
B most beautiful effect, and are admired by every observer. 
The bed I used for this purpose was made in a pit which 
runs along the front wall of one of the hot-houses at Arley 
Hall ; and is composed of good rich garden-mould, mixed 
•with a fair proportion of fresh loam. In the spring of 
18^1, Implanted out as many plants as filled three lights, 
putting nine or ten under each light, of different sorts ; 
such as, inclaudensy aurantium, perfoliatum^ delto'ides, bar- 
laium^ and other species of different habits. The strong- 
growing kinds were put towards the back, and the dwarf 
ones in front. They soon grew very vigorously, and 

* From Vol. V. Part 3. of the Transactions of the London Horti- 
cultural Society. — In a Letter to the Secretary* 
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flowered exceedingly well ; having a very different appear- 
ance from that they exhibit when confined to imall pots : 
many of them continued in blossom all winter^ and until 
the spring, when I gave them a good thinning ; for they 
were spreading over each other, and mixing together. At 
that time, I planted the remainder of the pit ; which is 
forty feet long, and four feet wide, in the clear. I also 
covered the surface with stones of different sorts ; which 
were laid irregularly, so as to resemble rock-work : the 
stones had the effect of keeping the branches from the 
soil, which might otherwise decay them. The whole have 
done well : many still continue flowering, and are Ukely td 
do so through the winter. Nothing can surpass the br^^ 
liancy of the blossoms, on a bright day in summer. 

In winter, the whole must be covered with lights, and, 
occasionally, with mats, as pits in front of houses usually 
are : but these are not necessary in summer, as the plants 
must be fully exposed to the free air, the same as hardy 
green-house plants ; and require little more, than thinning, 
and plenty of water. Pits in front of stoves must be 
preferred ; as the warmth from the front- wall in winter 
will repel damps, and, with a little covering above the 
glass, will sufficiently keep out the severest frost. 

I was induced to attempt the above mode, from ob« 
serving that ice-plants grow to perfection on smaU hillocks 
of rich mould, supported by stones put together in inw- 
tation of rock-work, two or three feet high, with a base 
of about four feet in diameter : these banks look welL 
when the plants cover them entirely. I have cultivated 
ice-plants in this manner, with success, every year, since 
I have been at Arley Hall. 

I am. Sir,, your obedient sertant, 

William Mowbray. 



< 111 ) 

XXXVI. — On the Hydraulic Engine constructed at Augsburg 
Iry the celebrated MechaniclR,EicuEiHBACU, {Continued.} 

WitH A PXAT£. 

We now give, in Plate V. fig. 3, a cross-section of this 
machine; and, in fig. 4, a section of the water-wheel and 
Its raoe. A third Plate, to be shortly added, will contain 
the details of the valve-boxes ; the piston, with a novel ap- 
pUoation of the ball and socket to it ; and other parts, on 
a larger scale : which will be accompanied with a descrip- 
tion of the machine, and references to all the figures in the 
three plaint. {To be continued.) 



XXXVn*— 0« the advantage of using the Colouring Mat^ 
ter of Red Cabbage as a Test for Acids, Alkalies, and 
Compound Salts, By, Mr* Thomas G:&iFFiTHB.t 

SMI, 9, Church Slrett, Kensing-ten. 

I REQUEST you Will lay before the Society of Arts &c, 
the inclosed specimen of test-paper, made from the infu- 
sion of red cabbage; which paper is a test of the presence 
both of acids and alkalies : the former changing its blue 
edour red, the latter changing it green. 

The application of this paper to the purpose of the ex- 
perijoiental chemist I believe will be found to possess H 
claim to originlility. It is thus prepared : — Take one 
pound of the minced leaves of the red cabbage, and boil 
the same with a pint of distilled water, till all the blue 
colour is extracted. The liquor is then to be strained 
dirough a clolii or sieve ; and the clear infusion, which is 
of a fine blue colour, is to be evaporated to half its bulk, 
and poured into a shallow dish : the paper may then be 
dipped into it, and hung on lines to dry. A sheet of 
the filtering paper, which is the paper used, absorbs two 
fluid ounces of the infusion. 

Metallic and other salts, which, although they be neu- 
tral, give indications of alkali with turmeric paper, do not 

• From Vol. XLI. of the Transactions of the Society for the En- 
couragement of Arts, ^anufictii^es, 9?id Conunerce. 
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affect this paper as alkalies, but give indications of neutral 
or acid salts, as may be the case. 

The paper is reddened by the following acids : — Acetic, 
arsenic, boracic, camphoric, carbonic, citric, malic, mu- 
riatic, nitric, oxalic, phosphoric, prussic, pyroligneous, 
sulphuric, sulphurous, tartaric, and all the acids that I 
have tried. 

It is turned green by the following alkaline substances : 
'—•Potash, soda, lime, baryta, strontia, magnesia, ammonia, 
carb. ammonia, carb. potash, carb. soda, borax. 

The following substances give alkaline indications with 
turmeric paper, not being so: — Permuriate of iron, proto- 
muriate of iron, pernitrate of iron, protonitrate of iron, proto- 
sulphate of iron, persulphate of iron, sulphate of zinc, mu- 
riate of tin, muriate of zinc, boracic acid. 

Corrosive sublimate reddens this paper, as also that 
from litmus. 

Acetate of lead turns this paper green, as an alkah does ; 
but there is no test-paper with which it does not give indi- 
cations of alkalL 

In alkalimetry, two test-papers are employed, litmus 
and turmeric ; and two drops have to be taken repeatedly 
from the solution, in order to try if it is acid or alkaUne ; 
and by taking away so many drops, the result of the pro* 
cess is rendered fallacious. 

With my test-paper, one drop of the solution only is re- 
quired, as it is a test both for acid and alkali. In^many 
other processes of analysis, a test for acid and alkali at one 
operation may probably be ifbund advantageous. 

Thomas Griffiths, 



XXXVIII. — On Native and Artificial Carhonates*, 

Carbonates are formed by the combination of oxides with 
the carbonic acid. These kinds of salts may be divided into 

* "JPtomiyie DictUunaxreTtchnohgique, 
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Mo species; neutral carbonates^ and sub-carbonates: they 
differ in the proportion of acid they contain. In the neu- 
tral carbonates, the base forms a fourth part of the quantity 
of the oxygen contained in their acid ; and in the sub-car« 
lionateSy the proportion is as one to two. 

The generic character of carbonates is, to produce a 
hrisk effervescence whenever they are thrown in powder 
into any acid. The result of this decomposition is, on the 
one part, the carbonic acid, which is disengaged in a gaseous 
/orm ; on the other, a salt, formed by the union of the base 
of the carbonate with the carbonic acid employed. Another 
distinct character of the carbonates may be mentioned, which 
is, their ready decomposition by the action of heat ; with the 
exception, however, of the sub-carbonates of potash, soda, 
barytes, and strontian, which do not possess this property. 
' The neutral carbonates are scarcely known, and conse- 
tjuently very little used. The sub-carbonates, on the con- 
trary, are widely diffused, and constitute a great part of 
the mass of the globe : they are applied to a great number 
of purposes ; and their history, either as respects science 
X)T the arts, iis one of the most important that can be 
traced, and on every account merits an especial attention. 
We will therefore commence this article by describing 
them ; and close it, by adding what is important respecting 
the neutral carbonates. 

Sub-carbonates. — We shall here only treat of those kinds 
^iphich are well known, and much employed in chemistry, 
in medicine, or in the arts. 

' Sub-carbonate of ammonia, — This salt is one of the con- 
stant products! of the decomposition of all animal matters,' 
when submitted to the action of a somewhat elevated 
temperature: but as it is then always accompanied by an 
extremely fetid oil, and as it cannot be purified in the same 
manner as other salts, on account of its great volatility, 
it is evident that we cannot have recourse to any direct 
iheans to produce this salt, when we would obtain it di- 
vested of all foreign matters. The white sub-carbonate of 
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ammonia of commerce is always the product of the de^ 
composition of another ammoniacal salt, by a sub-carbo« 
naite : the common sal-ammoniac is generally used for 
this oUanufacture ; but care is taken to choose it perfe^dy 
white and dry. To eight parts of this salt, ten parts of pul*- 
Tcrized whiting are added, well washed and dried ; die whole 
being mixed together ; and either put into a glazed eaidit» 
retort, coated ; or into a cast-iron apparatus, according to 
the quantity to be made at once* To the first vessd a 
leaden or earthenware receiver may be adapted, perforated 
at the bottom : this recipient must be plunged into a tuls 
with a constant current of cold water passing throof^ it 
All the joints of this apparatus must be carefully luted t*« 
gcfther, and a loose or moveable plug be adapted to ike 
opening at the bottom : the operation may then be cohh 
menced ; being very careful to apply a very moderate 
beat, particularly if an earthen retort be used. T^ 
proper temperature to be preserved is that in which dM 
vapours may be condensed as fast as they are emitted i 
and Ae fire must necessarily be slackened, whenever the. 
vapour escapes, by raising the plug placed at the lower 
extremity of the apparatus. On the contrary, the opera<» 
tioh is supposed to be going on properly, when the vapours 
are not driven out forcibly through this opening, and a thidi 
cloud is seen in the interior of them, in which nothing it 
perceived but a slight movement; Another indication! 
which may serve as a guide to the operator, is the teon'^ 
perature of the recipient, which is always regulated by th^ 
gteater or less quantity of vapour which is disengaged $ 
and this consequently shews whether the fire should be 
augmented or slackened. As the decomposition advancei^ 
it becomes more difficult to produce the ammoniacal carbo* 
Bate; and it is only by increasing the heat that it is obtainecb 
We are apprised that the operation draws hear to a olose^ 
when the vapours rush out in a forcible manner, and ase 
na longer cloudy, but quite transparent : thitf appearawse is 
caused by tlie great quantity of aqueous vapbur which if 
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produced at this lime. Finally^ the operation is l^own to. 
be entirely terminated, when, notwithstanding that the heat 
}» eomtantly kept up, the recipient becomes quite cold. It 
^ advantageous, however, that the operation should not be 
continued to this juncture, but that it be stopped at the mo^ 
meat when the aqueous vapours are seen to be disengaged | 
because these vapours will dissolve a portion of the cooh 
densed product in tlie recipient ; and especially as the axna}\ 
quantity of carbonate accompanying them is not worth the 
large quantity of fuel required at this period to produce itw 

The operation being finished, the apparatus is allowed 
to cool, and is then unluted. If an earthen receiver has 
lieen used, and be broken, the upper part of it is found to 
he lined by a very beautiful dense carbonate, which la 
pellucid, white, and very dry : it is about two inches in 
thickness, if a sufficient quantity of materials have been 
.acted upon. The salt condensed at the lower part is 
always somewhat damp and discoloured ; and must ba 
kept apart, to be rectified. M. Gessard, a manufac* 
taring chemist, proposed {Bulletin de Pharmacies torn, ii.)- 
to submit all the products obtained, to a rectification^ 
Sut this operation may be entirely avoided, by using none 
' lAijt the best articles in this manufacture : their greater 
Ya)uf9 will be more than compensated, by the expense saved, 
^nd the loss avoided, which always attends rectification. 
Whatever precautions may have been taken, there is still 
a considerable quantity of the sub-carbonate of ammonia 
ileGbmposed ; and the emission of the ammoniacal gas is so 
vlq^^id^ that it becomes insupportable to the operator. Mf 
Cressard has proposed, indeed, to make this gas past 
tt^ough tubes, surrounded by water ; but the carboiuite 
aecomipanying it, stops them up so quickly, that they nnist 
lue cl^tilnged isvery instant, which is not possible. The siiii^ 
carbMat^ thus obtained is also less odorous^ because it 
lotes a great part of itib base^ 

We see clearly that the product of tins operation arisei 
Aroift a dpuble decomposition of the respective bases and 
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acids : but it wouTd be wrong to attribute this restdt 
wholly, to the influence of affinity ; for we know that it is 
possible to regenerate the two primitive salts employed 
(that is, the sal-ammoniac and the carbonate of lime), by 
mixing the solutions of the two salts resulting from their 
reciprocal decomposition. This difference of effect evi- 
dently depends on the influence of the circumstances under 
which we act In the one case, it is the caloric which pro- 
duces the formation of an extremely volatile combination : 
in the other, it is the cohesion which determines the pro- 
duction of the most insoluble combination that can be ob- 
tained by the four given elements. ^ 

The sub-carbonate of ammonia possesses the odour of 
its base, which is owing to its excess : the ancients, who 
knew nothing of the carbonic acid, called it the concrete 
volatile alkali, in order to distinguish it from its base ; to 
which they gave the name o{ Jluid volatile alkali^ on account 
of its liquidity. The sub-carbonate of ammonia, however 
Tolatile it may be at the temperature of boiling water, will 
nevertheless crystallize on cooling : for this, it is only requi- 
site that it be dissolved to saturation in a balneum marie, 
at a temperature from 60** to 80** of the centigrade 
thermometer. The solution is then to be filtered ; and it 
deposits, on cooling, a great number of transparent granular 
crystals, without any well-defined form. It is in this state 
that it is sold, under the name of sel volatil d^Angleterre. 

A great quantity of the sub-carbonate of ammonia is 
employed in the chemical laboratories : it is an excellent 
re-agent, to detect some substances; and is particularly 
valuable, for the property it possesses of dissolving certain 
oxides, and, owing to its great volatility, of being readily 
separated from them. A great quantity of this salt is coii- 
frumed in giving pungency to snuff. It has been demon- 
strated, indeed, that ammonia is the natural vehicle to 'a 
great number of odours ; and as such, is particularly useful 
in the manufacture of snuff. The energy of its aroma is 
regularly heightened by the presence of volatile alkali : it 
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is the: same with musk, and many other aubstances. The 
fiub-carbonate of ammonia is also very frequently employed 
in scouring cloths, and particularly in the removing of spots 
caused by acids. It is the best material that can be eva^ 
ployed in this case ; because it is essential to make use of 
a body, which, whilst it entirely destroys the effect of the 
acid, does not produce any other, equally mischievous; 
which takes place when more active alkalies are used. 

The sub-carbonate of ammonia results from the combi- 
nation of two parts, in volume, of ammoniacal gas, and one 
of carbonic acid ; or of an atom of acid, and another of its 
base ; — or, in weight, 

of 56,41 carbonic acid, 
and 43,59 ammonia. 
Such is its composition in its perfect state ; but the subr 
carbonate of ammonia of commerce always contains 10 or 
.12 parts, in the 100, of water; and it also varies in other 
respects, according to the temperature at which it has been 
obtained. The more it has been heated, the less ammonia 
it contains. 

• Sub-carbonate of barytes. — This salt exists in nature ; and 
is found, rather plentifully, in veins. We owe to Doctor 
Withering the first discovery of it, at Anglezark, in Lanca- 
shire; and he has explained its composition. The celebrated 
Werner has given to this mineral the name of Witherite. It 
has since, however, been found in many other places* 
Witherite is generally found in the form of fibrous con- 
creted or mammillary masses : it is pellucid, and of a yel- 
lowish colour, resembling that of horn. Its primitive form 
is an obtuse rhomboid. It approaches, in density, to sul- 
phate of barytes ; but differs greatly from it in its compo- 
sition, its structure, its solubility in weak nitric acid, and 
its infusibility when submitted to the action of the blow- 
pipe, • 

The native sub-carbonate of barytes is employed in Eng- 
land to destroy rats : it is used in the laboratories, to obtain 
various salts of barytes ; for which purpose it is sufficient 
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to disscdve it in any suitable acid ; dways, however^ taking 
the precaution to dilute it ; because, on the one hand, im 
strong cohesion forms a great obstacle ; and, on the other, 
die solubility of the barytic salts is not sufficiently great to 
abstract the water naturally combined with the acid enr 
piloyed ; and a further portion must consequently be added* 
We may nevertheless arrire at the same result, by taking 
care to calcine the sub- carbonate of barytes : by this means, 
it becomes more porous, its cohesion is partly destroyed, 
and then the acids attack, and dissolve it with much greater 
facility. 

For some purposes, however, the artificial carbonate of 
barytes is made use of; that is, such as is obtained by the 
double decomposition of a soluble salt of barytes and an 
alkaline sub-carbonate : but, as it is requisite that it be in this 
case perfectly pure, it is evident that it cannot be thus ob^ 
tained, but from salts already purified : it is, therefore, gene- 
rally procured by employing the sub-carbonate of soda and 
Ae muriate of bs^rytes, both in solution. The sub-carbo. 
nate, thus obtained, must be washed till the washing-water 
comes from it perfectly pure. Berzelius has recommended 
the -employment of the sub-carbonate of barytes for the 
treatment of those minerals in which the presence of an 
alkali is suspected ; but be advises, for the greater certainty, 
to prepare the sub-carbonate of barytes with the sub-carbo- 
nate of ammonia, which is removed more easily than the 
other, by washing and dessication. 

The sub-carbonate of bajytes is composed of < ,-0 f ^* ' 

Sulhcarbomte of &ne.~ There is not another, amongst the 
l^^t i;uuaber pf salts known to exist, that excites so great 
an interest as this, in whatever way it may be considered ; 
wjiieliher its e^oessively-varied forms, its formation^ its 
origin, the divers periods^of its creation, its situations, th« 
enoriqous masses which constitute it, the multifarious uses 
to which it is applied^ all these merit particular attention, 
and'ini^fat become the subject of profound study : we could 
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Bot, dierefore^ give a general history of it^ without writing 
wliole Yolumes ; but shall here content ourselves with eoa« 
^firing it in that point of view in which its utility in the 
arts is most conspicuous ; and, consequently, confine oui^ 
selves to a description of those varieties so emploj^d. -Utri 
wutheless, we shall give a slight glance at the dassifiaation 
which naturalist have endeavoured to establish among the 
BUBifirous varieties of carbonate of lime ; or, at kast, we 
wilLpoint out the principal groupes of this large fieunily ; 
referring those of our readers, who desire a fuller detail^ 
to the treatises of mineralogists. 

We distinguish two distinct species of carbonate of Bme 
*^the octohedral, and rhombcNidal. The first was formerly 
known by the name of arragonite : it is generally found in 
Ae form of a prism, with four, or six faces, or a dodecagon, 
composed of two acute pyramids, opposed base to baise. 
The cleavage of these crystals leads to a primitive form, 
which is an octagon; whilst the natural joints of the lamina 
of tjhe rhomboldal carbonate of lime, whatever may be its 
iecondary form, always inclines to an obtuse rhomboid* 
Now, according to the erystallo^^phers, one substance 
cannot assume two different primitive forms ; and it must 
tfaei^fore be classed under two distinct species. These 
two apecies, however, have been analysed comparatively^ 
by a great number of chemists of the highest respecta^ 
l^ty, who have ascertained the identity of their composi- 
tion. Stromeyer ^f <3rdttingen is the only one who has 
found carbonate of jstrontian in the arragonite, but in 
i^piantities very small and variable. MM. Buchob and 
Meissner have since pointed out some varieties ofarragonke 
wiiich do not contain any portion of carbonate of strontian; 
thus the difficulty remains^ as before, and the erystallogFa- 
jphic caineralogists continue to make two distinct species of 
the arragonite and the rhomboidal spar : and in this they 
think themselves fully authorised ; as there may exist, in 
these two species, other differences, which are independent 
of their form: — the arragonite, for instance, is harder and 



I^ On Native and Artificial Carbonates. 

of greater specific gravity than the common carbonate of 
lime. They therefore pretend, that there must exist realr 
differences in the composition of these two salts ; and i£ 
they have hitherto been known, or considered, as identical, it 
must be owing to the insufficiency, and the imperfection, o£ 
our analytical methods. We, in fact, do not possess anjr 
given means, which can conduct us to the discovery of this: 
difference : all that we know> is, that these three circump« 
stances constantly accompany it, in situ, either together or 
separately : 

1 . The presence of gypsum, which is, however, the least 
firequent. 

2. That of rocks ; evidently of volcanic origin, or, at 
least, very probably so ; such as basaltes. 

3. That of oxide of iron: this is the most common ac« 
companiment. > 
. At present, we cannot infer much from these observari 
tions ; but they may eventually prove of great importance^ 

We will no longer dwell on the comparison of these two 
species ; nor shall we describe any of the varieties of ther 
arragonite ; because, with respect to the. arts, they present 
no interest. 

All the varieties of the rhomboidal carbonate of lime 
have this general character, besides those appertaining to 
iaB the carbonates, that they afford, when strongly heated 
before the blow-pipe, a quick-lime, known by its sparing 
solubility in water, its acrid and urinous taste, &c. : allhftvie 
also the property of readily dissolving in nitric acid, and of 
letting fall a precipitate of an insoluble salt, when the 
oxalic acid is added to this solution. When the rhomboidal 
spar is transparent and homogeneous, it affords the phaeno« 
mena of a double refraction ; that is, when viewing an object 
through the two parallel faces of the primitive rh6mboid^ 
we perceive two images* It is not the same with the crystak 
of arragonite. 

{To be continued.) 
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XXXIX,— 0» the Manufacture of Ceruse^ Krems^White, or 
White-Lead ; and, particularly, of the celebrated Ctruse of 



* -'l .;.. ; (Continiied from p. 63.) 

It now only remains for us to point out the methods em- 
ployed for pulverizing the sulphate of bary tes, and for tritu- 
mtfnj^ the mixture of it with the carbonate of lead. The 
millifior pulyerising the sulphate of bary tes is frequently 
im|>QU€d by water ; under the stampers or pestles of this 
Hully the barytes is placed, on iron plates perforated all 
oyer ; so that the powdered sulphate of barytes, passing 
through the holes in the plates, falls into receivers, placed 
underneath them, 

• The triturating of the sulphate of barytes, and the mix- 
tiii^e of it with the carbonate of lead, is performed in a 
cdlour-mil]^ nearly similar to that already described, as 

hiding used in the manufacture of blue verditer. — (See 
VoL IIL p. 354; and a representation of the mill i& 
Ptote 18, fig. 1.) 
; The workman employed in the trituration of the carbo-: 
Hfee of lead turns the upper stone, whose diameter is from 
twenty-two to twenty-four inches, by means of a pole ;. 
widch works in a ring, fixed either in the wall, or in the 
eieling over the centre of the stone, so that the pole be 
free, and not confined in its movements in the ring. The 
lower extremity of this pole^ or handle, is furnished with 
an iron socket, terminating in a pin, which is placed in a 
h^ made in the top of the stone hear the periphery. It 
ia /evident that the mill-stone will move round its centre^ 
when the workmen turns the pole in a cirele. 
^ . The white lead, either mixed with barytes, or entirely 
pure, is poured into an opening made in tfie centre of th^ 
upper or moveable stone; and when it is sufficiently ground, 
it 13 passed down a apout, into a proper recipient. The 
lower stone is surrounded with a border of wood ; to pre-? 
vent the liquid colour from being scattered, and guide it 
«towly into the spout 

VOL. V. K 



122 On the Manxifacture of White-leady or Ceruse. 

The upper stone is made to rise or fall, so as to grind die 
colour to the degree of fineness required. 

In order to effect the complete mixture of the sulphate 
of barytes with the carbonate of lead, they reckon that 
half a day's work is required to finish 1001b. 

General Observations. 

According to the description which we have given of the 
routine of operations which the carbonate of lead requires, 
it appears very astonishing that the preparation known by 
the name of Krems white has been but very imperfecdy 
imitated in other parts of Europe. That it has not been- 
effected in a complete manner, cannot be caused by the 
quality of the acetic acid employed in Germany ; since, in 
many manufactories, all kinds of vinegar are indiscrimi- 
nately used : even in the establishment at Klagenfiirt^ the- 
vinegar, or rather verjuice, made from wild apples, or crabs, is 
often used ; and vinegar, possessing very little strength, is 
frequently made use of in Germany. Neither can it be 
accounted for by their, mixing sulphate of barytes with it; 
since Krems white, of the finest quality, does not contain 
any ; as the more sulphate of barytes is mixed with tb» 
carbonate of lead, its white colour is the less beautiful. 

If we might judge of the causes of the ill success of tins 
preparation in other parts of Europe, we might perhaps 
think, that the beauty of the Krems white may be attributed 
to the following causes — ^first, perhaps, partly, to the purity 
of the Villach lead, which does not contain the smallest 
quantity of silver ; a thing very rare, and which may coii- 
tribute to the beauty of the carbonate of lead. It is evi«- 
dent, that in these preparations in which the sulphate of 
barytes is mixed, the purity of this substance decides the 
beauty of the white. 

Sdly, to the manner of washing the carbonate of lead. 
It appears that it is especially in. the manner of perfi)miing 
the washing that the dexterity of the workman principally 
consist^ ; and he who best understands the manner of wash- 
ing the lead, is regarded a3 the most able workman. , It is 
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on this process^ simple as it appears, that the greater or 
lesser beauty of the white lead depends. 

Sdly, to the means of trituration ; which although simple, 
tte yet sufficient to give the greatest brilliancy to the white* 

4thly9 to the manner in which the lead is disposed in 
bent sheets, a form the most favourable to the action of the 
vapours ; which not having to act upon a thick body, may the 
more easily corrode the surfaces submitted to their action. 
Tlie lead, in this manner, is more decomposed ; and, con- 
sequently, the carbonate must be more perfect. 

And,La8tly, to the mode of evaporation. The slow evapo- 
ration^ generally used in the manufactories of Krems white^ is 
fa^vourable to a successive developementof the acid vapours; 
so that they only attack the lead, submitted to their influence, 
by degrees ; the result of which is, that there are very few 
vapours lost ; and a great superiority, both in the weight 
aiid in the quality of the carbonate of lead, is obtained. 
' In 1809, M. Dairarmi, proprietor of a manufactory of 
ceruse at Rome, sent a memoir to the Society d^ Encourage-- 
mentf in which the author laid before them many very im- 
portant observations, which we think it our duty to intro- 
duce here. M. DalVarmi, after having related the various 
phenomena which the formation of ceruse presents, con- 
ceived that the vinegar was only an intermedium in this 
manufacture, and disposed the lead to unite itself to the 
oxygen and carbonic acid: he supposed that these three 
agents must be incessantly acting at once upon the lead ; 
and that the fault of the manufacturers of the ceruse of 
commerce was, that they did not sufficiently attend to this 
neciessary combination ; and that, therefore, the products 
obtained by them, were always uncertain. He presumes, 
that it would be almost impossible to obtain, spontaneously, 
layeiis pejrfectly white throughout their mass. Nature only 
converts lead itito ceruse in a slow and gradual manner ; 
necessarily leaving that white imperfect, which immediately 
touches the metallic lead. 

Agreeably to these observations, the author employed an 

k8 
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arched vaalt/where the carbonic acid extricated might be con- 
tained, as in a reservoir ; and into which the air could only 
penetrate by two small apertures made in the crowQ of the 
arch. He also deviated from the accustomed plan^ of 
placing the pots one over the other ; and formed but one 
layer of them, which he placed upon a bed of horse-dung, 
of one foot in thickuess, and lightly pressed together : he 
then placed straw upon the pots, and over this, a second 
layer of horse-dung. He was certain that this dispo^itiotf 
would prevent an excessive accumulation of heat, which 
should be constantly kept up to 40^ or 55* of Reaumur's 
thermometer* ; and that it would Itlso facilitate the access 
of air to the interior of the pots. These vessels, whkjti 
were in the form of a trun(^ated cone glazed withim and 
without, and a foot high, had each a cross of white wood^ 
fixed about two inches from the bottom, on which a dozep 
leaves of cast lead were placed* Into. each pot he pouir^d 
two small glasses of vinegar, diluted with watjsr,: tiiat it 
should not be too strong : he .then covered them^ whipl^ 
finished this part of the process. At the es^piration. of a 
fortnight, he visited the pots, in order to put n^ore yimgar 
into those which he found to be empty. This operatioti 
was easily performed, and without displacing Ijie leadj I>y 
raising the layer of dung, and sounding the pots wUh ^ Uttli9 
rod. In six weeks afterwards the whole was ppened JQ 
order to collect the ceruse. The scal($s of i|; werp tl^e^ 
found dry, and not adhering very closely to the leavers of 
lead, on which they were formed : it was found sufficienjt t(( 
bend the latter, in order to remove the ceruse, wif));p^ 
^' producing scarcely any dust: nevertheless, in ofi^ex tp 

preserve the health of the workmen, and that they mj^^ 
fiot be subjected to the inhaling of this dangerous powderi 
the author invented close casjes, with t^ee c^t^f^f^i 
ments, in each of which two workmen might be en|pl9ye4 
at once. The first compartment had 9 mpye^Ji>le c^yU^der 
in it, with two divisions, which tec^ived the leayes, 

* ISS"* or I se^* of Fahrenheit 
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Covered with ceruse, which a child threw in ; after having 
s^plueated them from the soiled and pasty ceruse, and from 
th^ thick residuum of vinegar, which is always found, in a 
greater or lesser quantity, at the bottoms of the pots. In 
the second compartment, he placed high and narrow boxes, 
of such a size, that a workman mighjtt readily riemove them, 
when they were filled with the scales of ceruse. The work- 
nSeri threw into them that ceruse which was intended to be 
passed through the mill; and weighed them, when they 
were full. Into the third compartment he introduced those 
leaves of lead which had already been once used ; and 
which he weighed, before returiung them into the pot», in 
order to form new ceruse. The .workmen, who were sta- 
^oned opposite to each oth6r, placed their arms in two 
leather sleeves, which were nailed to two openings . made 
in the case: they tied these sleeves round their wrists; 
and were thus prepared for working in the interior of the 
case, which was completely closed, the light only being 
admitted by a pane of glass. The author also recom- 
mended another precaution which appeared to him to be 
necessary ; and which was, that the workmen, before com- 
mencing their labours, should rub their hands over with oil^ 
suet, or soap ; in order to close the pores of the skin, and 
render it less liable to absorb the ceruse. This method, 
though very simple, has, in his estimation, many advantages. 
First, it is very expeditious, and, at the same time, pre- 
serves the health of the workmen employed. — Secondly, 
the leaves of lead, which remain after the ceruse is detached 
from them, do not lose their form, and may be regularly 
replaced in the pots.— Thirdly, it allows, even at the 
moment of collecting it, an exact account to be taken of the 
quantity of the product. 

The lead, by being converted into ceruse, increases in 
weight about 33 per cent. — that is. If they place 300 kilo- 
grams of lead in the pots, and afterwards extract 133 kilo- 
grams of ceruse, they will find about 200 kilograms of 
lead in its pure state, ready to- be submitted to a renew^ 
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of the process. The mean product which M. DaU^aniii 
obtained from each pot, was 4 kilograms and one-sixth of 
ceruse. That which remained at the bottoms of the yes* 
neh, after havuig been washed, worked, and reduced into 
Ipavesy h^d a dusky white appearance^ but was neverthe^ 
less readily sold. 

The abundance of the product depends, in a great mea- 
sure, on the breadth of the leaves of lead which are intro* 
duced into the pots : the thinner they are, and the greater 
the sur£Ei.ce presented to the action of the vinegar, thd 
quicker they are converted into ceruse. The author, by 
way of experiment, affixed some of them to pieces W 
pumice-stone, made as lids to the vessels, and so disposed 
as to admit into the interior of them both atmospheric air 
and carbonic acid ; but finding that this process was ex- 
tremely expensive, in lead, fuel, and time, and besides, had 
many other inconveniences, he adopted small ingot moulds 
of cast-iron, in which he cast the leaves as thin as he 
wished ; and these might be cooled at pleasure. 

Cast-lead is gienerally preferred, as well for economical 
reasons, as because the surface of laminated lead obstir 
nately resists the action of the vapours from the vinegar. 

The kind of dung employed, is likewise of importance* 
To fresh dung, that which is already advanced in putre- 
faction must be added, and the mixture must be varied, 
according to existing circumstances ; the end designed be- 
ing, to produce and support an intense heat, but not ta be 
so stroijig as to quickly volatilize all the vinegar in pure 
lossi and thereby to fail in the operation. The author tells 
us, tliat he has tried, with success, to replace the dung, 
with tan, recently taken from the pits. 

If there is any preference in the scales of ceruse, it must 
be . given to those that are the thickest ; because, being 
fewer in number in any given weight of lead, they do not 
afford w much of that grey matter with which the leaden 
leaves are constantly covered. In order to break the scaleSi 
they are indiscriminately put either into a horizontal or a 
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•vertical 'mill, according as situation renders the one or the 
other most convenient The scales are generally hard 
and compact ; after having been crushed^ they are ground 
with water, till they are reduced to a thin kind of pulp, or 
nearly a liquid state, and of an imp^pable fineness. This 
operation requires many hours to complete it. Care.mui^t 
be taken not to put in too m^j scales at once, according 
to, the power of the mill. The,]^te is afterwards washed 
ill a great quantity of water, and passed through a very 
fine sieve, which retains every impurity; such as any 
amall particles of lead which may have fallen amongst the 
.scales, grains of ceruse ^^jit^pe^ectly triturated, &c. The 
water is decanted after the carbonate is precipitated. In 
..this state the ceruse must b^ submitted to different pre- 
parations, according to the use for which it is designed. 

The paste, still too liquid for use, is laid and spread 
.upon a clean linen doth, resting upon a flat absorbent sur- 
.fiure, formed of wood^ashes, washed and powdered ; of 
powdered bricks and plaster of Paris^ all mixed together 
with water, and carefully dried, at a moderate heat, by 
.means of brasiers placed under it. They thus quickly 
bring the paste to such a consistence, as to receive with 
£su;ility any form desired, and without its being subject to 
injury, or becoming spoyngy and friable in its complete 
drying. They either fill small unglazed earthen vessels, 
4)f a truncated conical form, with it; or make it into the 
form of bricks, by compressing it in moulds. The loaves 
Stre left, to dry in the cups ; and the bricks are placed on 
the absorbent supporters, either in the air or on a stove; 
durefully guarding them from dust, smoke, or sulphurous 
vapours. r .,, . 

For painting in oil, the artists prefer^ f<^ their pictures, 
tfac^t ceruse which is of a beautiful clear White, and is of 
•th§ greatest opacity; but when it: is tused tb cover large 
sor&ces, as in house-painting, it mtfist be- a Cc^our which 
ieasily incorporates with the oil, and spreads well under 
the brush or pencil . It h^ bec^u found that a mixture of 
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clialk will give to the ceruse those quaUties which tlie 
workmen desire. According to M. DalFarmi, this mb:- 
tare may be extended to a twelfth part The quality ef 
the chalk has also, necessarily^ an ii^uence- on the oenM. 
He recommends that it be whitened by n^ansof murialic 
acid^ for ceruse of the first quality ; but for the seeimid 
quality, he thinks this wlutenws superfluous. 

Since he has not placed ttfe pots one above the othmr, 
as usual, he has not found either the leaves of lead, 
nor the scales of ceruse to be covered with that black coal- 
ing, which he had good reason to suppose was the efStct 
of the sulphuretted hydrogen, developed by the fem^ti^ 
tion of the animal matters, and retained in the midst of a 
great heap. Nevertheless, in spite of all the changes 
which he has made, whenever this gas is formed> the pols 
are slightly coloured by it. 

The author, wishing to dissolve and form into white 
salts the oxydized atoms of the foreign metals which a3he 
often found in lead, and at the same time to disengage 
the sulphuretted hydrogen which might befoiindintte 
paste, tried for this purpose weak muriatic acid. He is 
certain of obtaining complete success, although his exp^ 
riments have, as yet, only been made on a small scale. 

\To he continued.^ 



XL.: — Additional Remarks on ZincJFurnaces tstc. By a Co»- 
RBSPONDBNT. fVith the Editor*s Observations thereon^ . 

Sir, Fahnauihy Jem. SI, 18S4. >. 

YouB observations on my remarks on the late Mr. Shef-* 
fidd's zinc pots and furnaces* render it necessary for me 
to address you again on the subject, by way of explanation. 
You do not agree with me in my opinion^ that these pots 
and furnaces will not answer the purpose for smelting sine 
in the large way, because you know that an ingot of fine 
was produced from one of these pots. 

I have no doiiH but that zinc can be produced fi'om a 

■ * Ste our Ittsft Nuin(ber, p. S4. ■ 
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•^saatgt in either^ the pots described in the MNiimfeer 
ofyottt RepesitcHry ; and I have not giveft it ai^ ray opiriioti 
Ihat it eaniiot^ be produced from them ; I oxdy said, that 
they conld not be used to advantage, and gave taiy reasons 
'f6rthis opmioii. The- greatiest 6bjectioti' to them is the 
\ittef impossibiKty of temovitig the temaiitt of the t^harge, 
without breaking the tabeal. Ckti you inform me how an 
Iron ladle, or any other ittstrnment, can be introduced 
through the charging-holes of these pots, so as to take put 
the refuse of the charge ? 

' I really cannot see how it is to be- accomplished : ahd if 
^is cannot be done, a new pot must be used for every 
charge, ^hich would be attended with an expense that 
could not be borne. Some of the zinc^pots> which are used 
in the large spelter-furnaces, the dimensions of which I have 
given you in my last communication, remain good for twelve 
or fifteen months. When the pots have been in the fur- 
nace for some time, the sides, which are immediately ex- 
{lotted to the fire, vitrify, and become thin : when this is 
fierceived, they are moved round, and a fresh [Surface is 
apposed to the heat : by this meansf, they last nmch loniger ; 
IM; Mt. Shefl9eld's pot, fig. 3, owing to its having a neck, 
eatmet be moved-; it is therefore, for this reason, not 
(TOited to the purpose for whidh it is intended. 

I feel much obliged to you for adding, in a note, what 
you considered as an omission in my description of the 
process of procuring ziilc by distillation in a retort : but I 
did not direet the neck of the retort to be immer^d in 
water, because I knew, from iexperience, that thie pressure 
t)f a column of water would force the zinc through every 
pore of the retott, and render die produce very deficient. 

If the neck of the retort be a foot long, the whole of the 
sine will be condense iii it, if it be lefl; open, and care be 
taken to rake it out, wMi a (looked wire, ad it is collected^ 
le«t the neck be choked. In this way, 1 have procured 
nearly loz. of zinc, from ^o«%of icle»ii Mackblehde, whid* 
had been thoroughly calcined, and mixed with charcoal 
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1 have frequently used the same retort for three diSB^ 
tent assays of blende, and always found a greater produce 
£rom the second and third operations ; because the retorts 
become so vitrified, externally, by the heat, that they are 
jrendered impervious to the zinc. These retorts have 
heen only made of a particular composition, under my 
direction: they may be put into the strongest fire, without 
any preparation, and it is impossible to fuse them in any 
fiimace. 

I cannot conclude, without assuring you, that although 
'We do not exactly coincide in our opinions respectii^ the 
zinc apparatus, I entertain the highest opinion of. the 
ability, which you have shewn, in many instances, in ccm* 
ducting your excellent work. 
' - - V ^ I am, Sir, your obedient servant, 

T. Gill, Esq. R. B^ 



Observations hy the Editor. 
• We are again induced to regret, that we cannot sub- 
scribe to the opiniras of our esteemed Correspondent 
R. E. on the apparent deficiency of the late Mr. Sheffield's 
anc-apparatus, to answer its intended purpose : as we can 
hardly believe that a metallurgist of Mr. Sheffield's vast 
experience would attempt a thing not likely to succeed. 
As to the zinc-pots requiring to be changed at every charge^ 
we do not see the necessity of it;, as a sufficient space 
might be left around the bottoms of the tubes, to receive 
the refuse of several charges, by only leaving out some of 
the perforations at the bottoms of the tubes. 

The ingot pf pure zinc, of which we have a part in our 
possession, was two inches and five*eighths broad, one inch 
and five-eighths thick, and of a length proportionate; so 
that it may be considered as forming part of a successful 
operation in the large way. The beautiful appearance of 
the brilliant facets of the fractured parts is such as we have 
never seen in any other specimen. 
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XLL— 0» the advantages of planting Forest-Trees amongst 
Furze. By Captain John Hawkins.* 

S™> Quap HouHf near KingiMtlg^i £hv^ October 1, 1883. 

I BEO leave to detail some of the experhnents made sioce 
my return from India, four years ago, in improving thirty 
acres of waste land on an estate of mine, called Flear, three 
miles from the town of Kingsbridge, in Devonshire, the 
greater part of the land not being worth half a crown an 
acre, and some of it not even sixpence an acre. 

About two acres of this land, covered with immense heaps 
of rubble, thrown out from old slate quarries, being well 
situated for a cider orchard, and four acres and a half of 
rocky ground lying favourable for irrigation^ I converted 
the last-mentioned portion, at a considerable expense, into a 
watered meadow, and the other portion I prepared and 
planted with apple-trees. 

But although the meadow promises to yield a fair crop 
of hay during the next season, and the orchard has this year 
produced some bushels of apples, yet, as all that I mean 
; to do to them will not be completed before the next Springs I 
propose to defer the description of the method adopted in 
converting these two portions of useless ground to such valua« 
ble purposes ; confining myself at present to the descrip- 
tion of the] remwiing twenty-four acres and a half, which 
were planted with forest-trees. 

Of ^this quantity, seventeen acres .and a half was a brake 
of the common dwarf English furze, lying on the side of a 
steep rugged hill facing the West : being at first unwilling 
to plant the whole quantity, the furze was rooted out from 
six acres of the most even land, which was then ploughed, 
manured with lime, and sown to oats ; but the crop failed, 
and I then determined to plant the whole, engaging Mr. 
John Pontey, nurseryman and planter, of Plymouth, for 
that purpose. 

Mr. Pontey having viewed the land, advised me to pro- 

* From Vol. XLI. of the Transactions of the Seciety fbr the Eneourage- 
ment of Arts, Manufactures, and Commerce. 
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coed in rooting ont the fiirze with mattocks, and to clear all 
the land previous to plantftig the young trees, similar to the 
rix adres already cleared and sown to oats the season liefcnrei 
jMsd accordingly four acres more were cleared of the fbrzd 
roots. But finding the rooting tip of the furze tedious aiid 
^sxpenstre, I determined to plant the young trees in the 
t'emaining seven acres and a half, in pits dug among the 
fitrse roots, previously cutting otf the growing furze close 
to the ground with a hook, and without any other prepara- 
tion of the land whatever. 

[To be continued^] 

" « '■ ' ■ ■ ■ ■ 

XLIL— MISCELLANEOUS. 

On the unfair publication of garbled Extracts from our 
Workj without acknowledgment^ and with misrepresented 
Wood»cuts of the Figures. 

It has just come to our knowledge, that the proprietors of 
a mincnr weekly publication of very recent origin have been 
largely making gambled extracts from our work, particularly 
of the articles furnished by our Editor, as fast as they ap- 
peared ; not only without quoting the work from whence 
they derived them (except in one instance), -^ and thift 
endeavouring to make them appear as actual contributions 
from the author of them to their work ; but also making 
him accountable for the misrepresentations of them, con- 
tained in their own wood-cuts. 

Our Readers will recollect, that, in Vol. IV. p. 235, pub- 
lished in October last, we gave an article " On an im- 
proved mode of actuating SnufF*-Mills," with an engraved 
figure; to which we request they will refer. This im- 
provement was self-evident, in our description and engrav- 
ing .of it; and the Editor congratulated himself on the 
great savii^g of friction it would occasion, on its adoption, 
over the old method of actuating snuff-mills. 
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.:.HpW gyeai% ^bfiB ipAj§|; he hav^ b^i;i «i|rpriae4i Wfe^ 
iflg^ in th§ wprV ^}m4^4 to, his iptentiw so ^ijuwiapl^telji 
ini^Qpresent^^ in f^ek wood-«.cvi,ti.t w^qI^ ip&t^i^pf ^^^ 
bil^ifiBg an ii^iproveiiient m the P9p4e of aetuatiiig snnftfi 
B^iiPs^ hi^fif tFi^nsforpeii i^ iHijo a wpr^si^ D»jU tjuui thoAi^ 
usually constructed. 

It represents a snuff-mill ^open an upright axis, with a 
9ylindrical Deck above, but so roughened by the wpod-cutte^ 
as to appear more like a cylindrical rasp, arJUe, than a 
smooth polisbed nec]c^ as in tb^ originaL But thi3 is no- 
things in comparUion with what we sh^U ne^t describe. Our 
engraving shews the lower end of th^ axis a^ being formed 
into a polishe4 cylindrical pivot, with it3 end slightly con« 
vex, rest],ng upon a flat polished s^tc^el plate, described as 
being quite hard; and the pivot as surrounded by a bell- 
metal collar, also resting upon the steel plate, and having 
£our semicircular hollQWS made ^ross it;i lower face, to 
a)jk^w of (h1 ^owi^g into it from the bo;c or ohavr in which 
it "^^ placied, f^ thus to l(:eep the acting part9 constantly 
^ppong v^ oij, ej^aotly as 4esci:ibed in Vol I. p^ 4^4, in our 
^ilticl^ '^ On ^e^iiciog Friction in ]V(acbinery ." It is evidenty 
tbflik^ in (hi|( i^p^vied constructipn^ th/e weight of the castr 
ixi^ sn^-n^Ulj of ^ortar, is ^^pppi*^ uppn the end of th^ 
#»s.; 9»i it vwJd, c^J^^^€ln^ly, turn wi^i gre^t oas^ 
a^^. y^ry lilitlfi \q^ q{ powi^i? %m the frictj^n uppn the 
SJ^ft^r : &itt i^tHSftd pf 1^ ^spoipitipB, tfai? woodricuttef 
)sm 9f^^3 opiMfer^ d^e Ip^r pivot |i^tp on (wguhr 
cmimi kmng or cutting to^h uf^dj sj^wringly, with ^ i?i» 
tent to perforate or bore a hole in the flat plate it resl^ 
VifiPQ; ^r^ ai9 no eK{^laiiatjipn whatever is given of the parts, 
tlj^ ^^uld appeair to be its only offipe; and th^ our 
£^tpr^ vjk whps^ name this md^rjepjresentatipn ifs giyen» \^ 
made answerable for a means of prcdudngJ%iQtip(ih}^^tt^t^ 
of :l^f^ingiitt^s )^e bppe4 h^ lpi<^d wPce^sCuUx ^P»^ ' 

I^oiP j^ iftus fjji ;Tr-f9i5, instead of the pivot bpiing sur^ 
»9wdedf.a§ weih*¥e afe9¥« ^^t^ witb abdl-anetail:,$p<i«(^ 
»Mti99 IHN» tte h^&Pk I*atf|i W« W^ pi^s«Ated ^itb ^ 
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something (but what, it is impossible to make out) surround* 
ing the conical end of the borer, between two screws: as it 
does not CQi&e at all into contact with the bottom plate : 
and^ in shorty there is such an entire change in the construe* 
ti(m of the parts as could never hare arisen from mere 
carelessness. 

Queries. — On an universal Chuck for Turning ; On t/ie want 
of a good Work on Turning ; on a Turner's and Lapi- 
dary* s Lathe in one; On a Lute for Pumice-stone Fur^ 
naces ; On uniting pieces of Tortoise-shell ; On render* 
ing Silk, or Linen, Water-proof; and, On preserving Birds, 
and other subjects of Natural History, By a Corre* 
spoNDENT.— ^i/A Observations thereon, by tlie Editor.. 

SlR| Newark, Nottinghamshire^ Nov. t4, 18S3. 

Referring to the First Volume of your valuable Reposir 
tory, :^rtjcle 53, 1 find an Universal Chuck forTuming men- 
tioned. I beg leave to inquire, if you can inform me where 
I can obtain one, and thie price of it : or if you cannot do 
that, you perhaps may shortly be able to give a description 
of it, in an early number of your interesting work, together 
with an iarticle or two on Turning: — ^for I perfectly agree 
with your former Correspondent, on the want of a work dn 
Turning. Incase you, or any of your valuable Gorie- 
spondents, could give a description of a Lathe, uniting tibe 
Turner's and Lapidary's Lathe in one, it would, I douVt 
tiot, be very acceptable to a number of your Amateur Suli^ 
'scribers. 

Can you inform me, what is the best lute, or cement, fer 
fiistening small pieces of pumice-stone, as a lining for a fbr^ 
nace of a larger size than the very excellent portable fur- 
nace of your invention. 

Are you in possession of a method of joining tortoise- 
shell, without rivet or cement ; or a way of softening 
and uniting small pieces of it together, after the manner of 
papier-machde ? What is the best method of rendering silk 
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c^ linlBn waler-^proof, without makihg them adhesive or 

liable to crack ? 

I think an article or two upon preserving . Inrds^ and 
other 8al]gects of natural hbtory^ will be very acceptable tO' 
many of your Readers. 

Requesting you mil excuse my troubling you with so 
long a Letter^ and wishing every success to your Reposi- 
tory^ I beg leave to subscribe myself, Sir^ 

Your obedient servant, 

A Constant Reader. 

J. R. R.N. 



Observations on the foregoing Queriesy by the Editor* 

In regard to the Universal Chucks^ for Turningi they are 
of various forms, and suitable for different purposes, accord- 
ing to their construction. We are in possession of several, 
not generally known ; and which may, hereafter, form sub- 
ject for this Repository. A good Work on Turning is 
yet a desideratum iq the Engfish language. The French 
and Grerman Works are the best hitherto published upon 
ihis extensive and interesting subject. We fear that a good 
Lathe f uniting in itself the twofold qualities necessary to 
fit it for the Turner and Lapidary, is hardly to be expected. 
Messrs. Holtzapffel and Deyerlein have, indeed, lately fitted 
up several, with convenient horizontal laps ^of cast-iron-, 
pewter, and brass, to be occasionally driven by the band- 
wheel, for the purpose of grinding and sharpening the 
turning-tools with accuracy, and for engine-tiuming; and, 
where it is indispensably necessary, the laps used in grind- 
ing and polishing stones, gems,&c. niay be possibly actuated 
in a similar manner. There can be no difiiculty in driving 
the sheet-iron circular plates used in slitting the stones, 
with emery and water, or diamond-dust and oil of bricks, 
in the ordinary lathe. 

We do not recommend the emplojrment of pumice-stone, 

for lining large furnaces ; as, although it is a tolerably refrac* 

tory^ natural slag, yet we hav6 experienced that, even on 



the mail Bcafe jeeomtnended, owing to its slow coib 
ducting power^ the heat excited by the fuel coatakiisdt 
iHtbiqi it«elf>,n(it bewg able to evcape, haa actually vttijfled 
it throughout . W^p! bowser, believe, that a lute mi^it 
be made of the pumice-stone^ in coarse powdei^ mixed wtk 
eut flax and any refractory clay, which would answer .4|ur 
Corsespondent's purpose* .1 

The common method of joining tortoiseshell together, is, 
by making the joint overlap a little ; binding a wet linen 
cloth around it, and pressing the whole between the jaws 
of a pair of red-hot tongs. In this way, the effects of heat, 
moiature, ilnd pressure, are combined in a very convenient 
m^noer j and the tortoiseshell is compelled, by their joint 
action, to become partially dissolved, and to unite firmly^ 
Horn and tortoiseshell boxes oire thus formed : these sub* 
stances being placed in br^s moulds, and subjected to thf 
action of strong scr^^w-press^s, which are placed in boilsrs; 
wd when heated* the ifcrews being turned, compel these 
softened substances tQ, unite firmly together, and to recelv^ 
the forms given to them by the moulds* A glue, whid^ 
niay assist in their union, can also be made of the raspings 
of tortoiseshell ; by exposing them in cloi^e vessels, witbi f 
little, water, to the action of heat, under pressure, in 4$ 
iwwner of a Papin's digester. :, 

We ^hall request the information of any of our qualified 
Ileaders upon an improved mode of rendering silk ani} 
linen water-proof, so as to give them the qualities described 
by our Correspondent. 

• 

We have seen specimens of Natural History (such as tjjife 
«kiiiS of birds, beasts, and snakes) preserved by Mr.W^tef- 
ton, merely by wetting them with a solution of chloride 6f 
mercury (corrosive sublimate) in alcohol, and in a mui^h 
superior manner to any we ever saw before. ShouW^his 
query meet Mr. Waterton's eye, perhaps he would lanUff 
£ivour us with some i^dditionsJ particulars hereon. 
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Assodaiion for the purpose of working tlie Mines in Mexico* 

This Association was formed by some of the prindpal' 
bankers and merchants^ with a capital of one million ster- 
ling, to be applied for the purpose above stated ; and was 
divided into 10,000 shares of 100/. each. It should ap« 
pear, from the Prospectus, that those mines only have been 
chosen, which have been already worked; and those, too, of 
the first importance : there will therefore be no such risks 
attending this speculation as are usually associated with 
mining concerns. The parties have, of course, taken every 
precaution, in regard to the protection of the Government 
and the proprietorship. We refer to the Prospectus itself for 
particulars, and which may be had of any of the Directors, 

It has been a source of the greatest regret to enlight-^ 
eried men, that the riches of the world should ever have 
been deposited in the hands of the Spaniards, whose 
national character has been imbued with so much lethargy 
6nd supineness, the great enemies to the advancement of 
mankind. The revolution, which will now take place in 
that hitherto inhospitable land, will be a fresh source of 
wealth to Europe, and a sure road to the improvement of 
the Mexicans themselves. 

It is almost impossible to calculate on the advantages 
likely to be derived by this Company, from the arrange- 
ments they appear to have made; for what may not be 
expected from British capital, enterprize, and genius, in 
an almost primitive land, in which the precious metals are 
distributed with so lavish a hand. To convey an idea of the 
ignorant and slovenly manner, in which mining, as well as all 
other processes, have, in most instances, been conducted in 
Mexico,' we shall afford our Readers a few anecdotes and 
observations, which almost bordep upon the ludicrous. 

When the ore is dug, it is conveyed to the surface of the 
earthy either on the backs of men called {Tenateros), Beasts 
of Burthen, or in leather bags. The Tenateros may well 
be called beasts of burthen, for they frequently remain^ 
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laden tvith a weight of from 325 to SSOlb.for the space of 
sijD hours ; and, at the same time, exposed to a temperature 
of 71 to 77"* of Fahrenheit (a London porter would pro- 
nounce this impossible; ; and, during this time, they ascend 
and descend several thousand steps in pitc^ at an incline 
tion of 45^ To prevent their shoulders from being hurt» 
(for the miners are generally naked to the middle,) they 
place a woollen covering under this bag. We meet, in 
the mines, with files of fifty or sixty of these porter^y 
among whom there are men aboye sixty years of age, and 
boys of ten or twelve years. In ascending the stairs, they 
throw the body forwards, and rest on a staff, which is 
generally not more than one foot in length. They walk in a 
zig-zag direction; because they hare found, from long 
experience (as they affirm), that their respiration is less 
impeded, when they traverse obliquely the current of 
air^ which enters the pits from without. 

The leather-bags are used either for drawing up thi^. 
ores or the water. These bags are attached, in the Ui^er 
casQ, to ropes, which are drawn by horses. They seldoip 
last more than eight or ten days, being destroyed by frio- 
tipn against the sides of the shafL A bag, full of watei^ 
weighs about 12501b. and which it is the work of eight horses 
to draw t-o the surface. Instead of stopping the course of 
tihe subterraneous streams, and conveying the water to pitsff 
to be dravi n off by machinery, they frequently direct it to 
fhe bottom of the mine, to be raised at leisure, at an 
immense expense, by the method above described. 

Neither pumps, engines, nor rail-ways, are used by the 
miners; yet the immense wealth acciunulated by indivi« 
duals, notwithstanding such barbarous management, is 
scarcely credible. The former proprietors of the mine 
Valenciana, which this Company have now acquired, were 
amongst the richest individuals in the whole world ; and 
they drew their wealth from this mine, in a very few years. 
The following is their history. 

For a wUole ceptury^ this mine was forsaken ; tiU^ in the 
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year 1760, a Spaniard, who went over very young to Ame« 
ricar, began to work this vein in one of tl?e points, which 
had, till that time, been beUeved destitute of metals* 
M. Obregon (the name of this Spaniard) was without for- 
tune; but, as he had the reputation of being a worthy man^ 
he found friends, who, from time to time, advanced him 
smaQ sums to carry on his operations ; and yet the expens^id 
greatly surpassed the value of the metallic produce. With 
a passion for mining, equal to what some display for gaming, 
M. Obregon preferred submitting to every sort of priva- 
tion, to the abai^doning of his undertaking. In the year 
1767, he entered into partnership with a petty merchant of 
Rayas, of the name of Otero. Could he then hope, that 
in the space of a few years, he and his friend would become 
the richest individuals in Mexico, perhaps iu the world? 
Ib 1768, they began to extract a very considerable quan- 
tity of silver minerals from the mine of V alenciana. In 
proportion as the shafts grew deeper, they drew from the 
pertmencia de Dolores enormous masses of sulphuret of sil- 
vBTy mixed with native and red silver : from that period, 
tiH 1804, ihe mine of Yalenciana has continually yielded an' 
annual produce of more than 583,380/. sterling. There, 
have been years so productive, that the net profit of die ' 
two proprietors t>f the mine has amounted to the sum of ^ 
S50,000/. sterling. 

Query^ on an improved Hand Loom. By a Correspondent. 

Sir, Hali/aspy December 90, IS93. 

In the Number of the New Monthly Magazine for Sep- 
t^nber last, page 409, there is a short description of kA 
imj^roved Hand lioom, which has received the appellation 
of die Dandy Loom: it appears from the account, that the 
improvement is considered of some importance, by those ma« 
nufaeturers who are in possession of it In this part of the 
country there are very few power looms, the common hand 
locmi being used almost entirely; any improvement, there-* 
for0, in that loom, must naturally excite the attenticmef thoM 
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individuals who arc interested in its use. You will much 
oblige several of your manufacturing subscribers in this 
neighbourhood, as well as your humble servant, if you 
can procure a proper description of the abovementioned 
loom, and insert the same in your valuable work. It is 
scarcely necessary to add, that practical information, such 
as is here requested, must tend to augment the value of 
the Technical Repository. In conclusion, I beg leave to 
remind you of the promise, in page 212, of VoL II. 
I remain, Sir, your obedient servant, 

T. Gill, Esq. A MANUFACTURER. 



Observations by the Editor. 

We insert this Letter from our worthy Correspondent, 
notwithstanding his modest request to the contrary, being 
convinced that we cannot express liis wishes in better 
terms. We have, however, changed the signature, so 
that no clue to the writer can be gathered therefrom. 

We must here, as on other occasions, solicit the as- 
sistance of those of our Readers who may be able and 
willing to afford the necessary information. And beg to. 
assure our Correspondent that we have not forgotten the 
promise he alludes to. 



Query J on a Carriage propelled ly a Person seated in it. 

By a Correspondent. 

Sir, London Insiituiim, Dec. 3o, 18SS. 

As an occasional Contributor to your Monthly Reposi- 
tory of Science, I beg to inclose the copy of ah article 
taken from a Plymouth Paper, and which appeared in the 
Morning Post and Chronicle of the 23d Instant ; and to 
request information upon the subject thereof. If the facts 
therein stated are true, the Invention must be considered as 
the greatest achievement of human industry and mecha- 
nical research that has ever been submitted to public 
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notice. If false, the fallacy of the statement ought to be 
imii^ediately exposed. 

I am, Sir, yours, &c. 

W.H.P. 

'^ The carriage, the property and invention of the Pro- 
prietor of the Exhibition of the Indian Venus &c., lately 
exhibited in these towns, and which travels without the 
intervention of either horses or steam, left this town (Ply- 
mouth) last Tuesday morning, for Tavistock, amidst a 
concourse of persons, who were much surprised at the ease 
and velocity of its movements. It is propelled by machi- 
nery, which is put in motion by the person who sits in the 
carriage. The vehicle is very light, and has threc^ wheels.'* 

Remarks by the Editor. 

We greatly fear that this article is a mere puff, inserted 
in the Plymouth Papento attract public notice ; and thatj^ 
although the proprietor may, in fact, start in his vehicle, 
and even propel it a short distance, by his personal exer- 
tions, as we have seen many others do ; yet, that he would 
soon substitute the power of ahorse, to complete his journey. 

At any rate, should there be any thing really meritorious 
int^e invention, we shall be glad to be informed thereof, 
by such of our Readers as m^y be able to afford the requi-* 
site particulars. 

Queries, on Hydro-pneumatic Blow-ptpes, By a Corre- 
spondent. 

Sir, Herefwdy Jan. 1, 1834. 

If I shall not intrude upon your kindness too much, may 
I beg the favour of you to state in your next Number, in 
your Notice to Correspondents, where Tilley's Blow Pipe 
(which, in your Number for November last, is stated to be 
sold, in Copper tinned, for 21. I2s. 6d.) is to be procured. 
I see, in Newman^s Catalogue, Hydraulic Blow-Pipes men- 
tioned from 30^. to 4f2s. : and a ditto, on Toft's plan, at 
4/. 4s. Od Perliaps you will have the goodness to say, if 
the latter has any advantages equal to the increased price; 
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snd whatk of the three (if Newman's tfnd Tifley's are not 
on the same.prindple) is most useful generally > in Chenns- 
try. Mineralogy &c. &c. I am really sorry thus to trouble 
you } hut, at this distance from the metropolis, I have no 
opportunity of ascertaining the merits of the instruments 
firom inspection ; and others of your subscribers may be in 
the same predicament. A very few words will suffice, as 
your recommendation will be conclusive. 

I am. Sir, a Subscriber, 

T. Gill, Eaq. Ab iNIXia 

Observations by the Editor. 

In reply to our Correspondent's Queries, we are soncy 
that we i^nnot inform him where Tilley's Apparatus, ts * 
tinned coppery is to be procured at the price mentioned by 
TiUey, in his 'communication to the Society of Arts &{&• 
Mr. Tuther, of High Holbom, philosophical instrument 
maker, is now constructing some, in consequence of oUr 
re-publishing the article. We conceive, that Mr. New-^ 
man's are made of tinned iron, and, of course, far less 
durable, than when made of tinned copper. Toft% or 
rather Ouihb€rt\ from whom he borrowed the idea of it, 
without acknowledgment, possesses no advantages over 
TOley^s to make amends for the increased price of it. 

Leghorn Straw Plait. 

The DubKn Society, having offered premiums, in July 
last, for the best imitation of Leghorn-straw plait, twenty- 
four specimens were exhibited, which had been fabricated 
by persons living in various and widely-remote parts of 
Ireland. On an examination of the merits, the premiums ^ 
were adjudgeid as follow : — 

"To Miss Mary Collins, of Plattin^ near Drogheda, a . 
gold medal, value 10/. ; being the first premium for the 
finest and evenest plait made from the avena JtavescenSf or 
yellow-oat grass, and exhibited under the form of a small . 
fancy hat. 
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^^ To Miss Susannah Ooimley, of Kiltiiponi near Neir- 
l^own. Mount Kennedy^ the silver medfd, and 5L ; heing the 
second premium^ for plait made of the cynosurus cristfituSf or 
orested dogstail-grass^ and exhibited under the form of a 
^ary tasteful bonnet. 

^^ To Miss Christiana Campbelli of Londonderry^ the 
silver medal ; being the third premium, for phut made of 
the agrostis vulgaris, or common bent-grass, and exhibited 
under the form of a very tasteful bonnet.*' 

The Examining Committee stated, that one of the per- 
sons, whom they had called to their assistance, informed 
them, he had seen in Paris a Leghorn straw ha^ plaited 
purposely for the Dutchess of Berri, the value of which 
Mras estimated at 1000 francs ; and that, in his opinion, the 
stniif hat to which the Committee have adjudged the first 
pr^m^um, is of a texture equally fine and curious. 
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LIST OF PATENTS FOR NEW INVENTIONS, 

tukich have passed the Great Seal, since Dec. S7, 18SS. 

To Thomas Greenwood, of Gildersoun, near Leeds>« 
Machine-maker; and Joseph Thackrah, Surgical Mechaiuc^ 
of Leeds, both in the county of York ; for certain improve-; 
ments on, or substitutes for. Pattens and Clogs. Dated 
Dec. 27, 182$. — To be spedfied in two months. 

To John Vallance, of Brighton, in the county of Sussex^ 
Esq. ; for an improved method or methods of freezing 
tVatef. Dated Jan. 1, 1824. — ^In six months* 

To Francis Devereux, of Cheapside, in the city of Lon- 
don, Merchant ; for certain improvements on the Mill or 
Machine for grinding Wheat and other articles ; com- 
monly known by the name of the French MiUtary Mill. 
Dated Jan. 8, 1824. — In six months. 

To Joseph Foot, of Charles Street, Spitalfields, m the 
county of Middlesex, l^k Manufacturer ; for an unproved 
UmhoeUa. Dated Jan. 15^ 1824. — In six months. 

To John White, of the New Road, in the parish of St. 
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Blary-le-bone, in the county of Middlesex; Architect ; foi* a 

Floating Breakwater, Dated Jan. 16, 1824. — In two 

months. 

• To John Finlayson, of Muirkirk, in the county of Air, 

Farmer ; for certain improvements on Ploughs and Har<^ 

rows. Dated Jan. 15, 1824. — In six months. 

To Jean le Grand, of Leman Street, Goodman's Fields^ 
in the county of Middlesex, Vinegar Manufacturer ; who, 
in consequence of a communication made to him by a cer- 
tain foreigner residing abroad, and discoveries by himself^ 
is in possession of certain improvements in fermented 
Liquors, and the various products to be obtained therefrom. 
Dated Jan. 15, 1824. — In six months. 

To William Gulleridge, of Dean Street, St. Fin Barrs,* 
in the county* of Cork, Musician, and Land Surveyor ; for 
certain improvement^ on the Clarionet. Dated Jan. 19, 
1824. — In two months. 

To George Pollard, of Rupert Street, in the parish of 
St. James, in the county of Middlesex, Brass Founder ; 
for certain improvements on Machines or Machinery, for 
levigating or grinding Colours, used in the various branches 
of Painting ; which machinery may be worked by any suit- 
able power, and is applicable to other useful purposes. 
Dated Jan. 19, 1824. — In two months. 

To James Russell, of Wednesbury, in the county of 
Stafford, Gas-Tube Manufacturer ; for an improvement in 
the manufacture of Tubes for Gas, and other purposes. 
Dated Jan. 19, 1824.— In two months. 

To Simeon Broadmeadow, of the town of Abergavenny, 
in the county of Monmouth, Civil Engineer ; for a new and 
improved method of manufacturing and purifying Inflam-* 
mable Gases, by the admission and intermixture of atmos* 
pheric air. Dated Jan. 19, 1824. — In four months. 

To Howard Fletcher, of Walsall, in the county of Staf- 
ford, Saddler's Ironmonger; for certain improvements in 
Tanning Hides and other Skins. Dated Jan. 19, 18^ 
— In two months. 
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XLIII. — On the Manufacture of Ceruse, Krems-lVkite, or 
White Lead ,• and, particularly ^ of the celebrated Ceruse of 

France. 

(Continued £rom p. 128.) 

The author introduced a little of the paste into a large 
globular glass vessel, perfectly clean; and after having poured 
^pon it muriatic acid at three degrees, he violently agitated 
the vessel, in order to bring the acid into contact with all thf 
molecules of the paste. A strong effervescence was quickly 
manifested : he then allowed it to remain at rest, with the 
vessel unstopped ; so that if any sulphuretted hydrogen 
gas fiad been disengaged, it might escape : the vessel, whe- 
ther more or less filled with carbonic acid, he then closed 
with a stopper, that * would not communicate any colour ; 
and then briskly a^tated it for some time, and decanted the 
liquor* These washings were repeated, until he had ob- 
tained the whiteness he desired ; and he then finished, by 
another washing in a large quantity of water. 

M. Dall'armi assures us, that he has thus obtained, by 
m^ans of these acidulous washings, a white fully as beau* 
tifid ais that of Krems. In order to give it the smell and 
hardness which characterize that article, he says, that it is 
sufficient to give the whitened paste, before putting it into 
the moulds, a last washing, with perfectly colourless vine- 
gaSt. The small quantity of acetate which is formed, ciy- 
stalluses, and dries with the mass of the ceruse, binding its 
molecules together like a cement 

The author l&ewise advises us to whiten the ceruse in 
casks of white wood, turning upon pivots ; whose insides 
should be perfectly firee firom any metal 

He further assures us, that a perfect white will never be 
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obtidnedi unless the wood of the casks be penetrated with 
the ceruse, and have lost all colouring matter. As very 
little acid is required, this operation would not greatly 
enhance the price of the ceruse. 

We see, from the preceding observations and the latest 
analysis, that all that is required to obtain a beautiful ceruse, 
by the means above described^ is, to oxidate the lead slowly, 
and to combine this oxide, as fast as it is produced, with 
the carbonic acid. It was long before the manufacturers 
knew how to appreciate justly the various influencing 
causes, in this manufacture : and it is only since chemistry 
has shone forth in a more resplendent manner, that it has 
been possible to disengage this art from the old empirical 
piethods, and to obtain superior products always identical 
The Society of Encouragement at Paris, by various prizes, 
singularly contributed to this important result, by conti- 
nually awakening the zeal of the manufacturers engaged in 
this line of business : and such has been their success, that, 
within a few years, a great number of establishments of 
this kind have been formed in France ; whilst, formerly, 
we did not possess one. It is rendering an essential B^r- 
yice to one's country, to exempt it from being tributary 
to strangers for a product in such great demand. If a 
few prejudiced persons, although perhaps, in some re- 
spects, of but little consequence, still favour the importation 
of this article, let us hope that our renewed efforts will 
shortly prove sufficient to triumph over every obstacle, fufid 
that we shall entirely throw off the yoke. 

It is easy, in the present state of science, to render 
an exact account of every phaenomenon which presents 
itself during the formation of ceruse, so that it may be 
well understood. It is certain, in fact, that this product 
cannot be formed, unless by the method we have described^ 
wherein the metal is plunged into a hot, humid atmosphere^ 
completely charged with oxygen and carbonic acid. It 
wiH be for us to examine, therefore, the d^ree of import- 
^wce attached to each of these conditions, and the inaoner 
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in vhich they can be most effectually brought into action. 
Eyery one knows the degree of influence- exercised by 
heat and hamidity, in chemical combinations. The one, by 
dilating the molecules, diminishes their cohesion, and al« 
Iowa them to form new combinations : the other is an indis- 
pensable vehicle, which serves as a bond, in the re-union* 
of the various molecules, penetrating them, softening them, 
and so mingling them with one another, that they are 
brought into contact, and cemented together: it often, an<l 
particularly in the present case, forms an essential part in 
the combination. As for the oxygen and the carbonic acid, 
Uieir presence is evidently necessary ; since these are the 
bodies which alone combine with the metal. The smoke 
employed by the Dutch, the tan, or the fermented straw 
which has been substituted for it, not only act in producing 
the necessary elevation of temperature, but, according to 
the opinion of many, furnish also a part of the carbonic acid 
which enters into the composition of the ceruse. Neverthe- 
less, it cannot be doubted, that toother part of this car- 
bonic acid is formed by the decomposition of the vinegar 
itself, or of the foreign matters which are added to it.^ 
In this operation, the vapours from the vinegar are con- 
densed, by degrees, upon the leaves of lead which are ex- 
posed to its contact: the great affinity of the metal for 
oxygen causes the decomposition of this acid : one portion 
of its oxygen seizes upon the lead ; whilst another portion, 
in the form of carbonic acid, unites with the oxide formed, 
and constitutes the carbonate. Nevertheless, we ascertain, 
from positive experiments, that pure vinegar is not suffi- 
cimt for the production of ceruse : this vinegar must con* 
tain certain substances, such as tartar, lees, &c., which are 
susceptible of producing carbonic acid by their sponta- 
neous decomposition; or, perhaps, the carbonates are 
formed from ilijs decomposition of the vinegar itself. 

When Bergmabn, Chenevix, and otHMl^^^were endeavour- ' 
ing to prove that well-prepared cenise "Wais Really a sub- 
carbonate of lead, the chemists thought they should be 
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able to produce it at will^ from double decompositions ; anci 
they had their choice, amongst all the soluble subcarbo* 
nates and all the soluble salts of lead: but the most dif- 
ficult condition to fulfil^ was, to manufacture this product at 
the low price of foreign ceruse. Among the multitude 
of methods which were proposed to the Society of En- 
couragementi at its meeting in the year 1809, that of 
MM. Brechoz and Leseur, as i>ractised at Pontoise^, 
merited the preference, as it afforded the ceruse at the 
price so long required. The Society of Encouragement 
was greatly applauded for the judgment it displayed at 
this period: and, perhaps, never was recpmpence more 
justly decreed. Indeed, this manu&ctory, then only in its 
infancy, has since so augmented, that it is become^ under the 
direction of MM. Roard and Brechoz, almost colossal i 
and this in spite of the numerous establishments which 
have been formed in its vicinity. \ 

- We will endeavour to give a precise idea of their process;: 
but without, however, entering into certain details which 
belong wholly to the manner of executing it ; and which, if 
divulged, would hazard the existence of this fine manu-* 
faeture, now become a sort of national conquest to France* 
The same oxide may be combined in different propor- 
tions with the same acid; constituting different salts, which 
chemists have distinguished under the denominations otsub" 
salts, of salts, properly so called, and of super-salts. Few 
oxides are, however, susceptible of these three degrees of 
combination. The protoxide of lead only affords two, 
with the acetic acid ; namely, the neutral acetate, or the or- 
dinary 3alt of Saturn; BXkdiihe suh-acetate, formerly known^ 
in pharmacy, imder the name of the Extract of Saturn : 
and of these, the sub-salt is the most remarkable ; bs it is 
extremely soluble, which is not generally the case in these 
kinds of combinations : but there is a property which is 
common to, and also possessed by, the subsaeetate of lead, 
in which the last portions of oxide, changed into the neu« 
tral and sub-salts, are less attriacted by the acid than the ^ 
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"Others ; and it is consequently much more easy to free theift 
from their combinations than the£rst : thus an agent which 
has not sufficient energy to separate the oxide from a neutral 
iait may nevertheless free it from this second portion of 
oxidci which constitutes a sub-ssilt, and forms a combination 
apart It is this property which MM. Brechoz and Leseur 
have so happily turned to profit^ that forms the basis of their 
manufacture. The process consists in taking the sub-ace- 
tate of lead ; and causmg to pass through its solution a cur- 
rent of carbonic acid gas, which precipitates^ in the state 
of a sub-carbonate, the oxide of lead in excess in the neu- 
tral acetate^ which remains in solution. We shall see that 
jthis change is thus effected : 
The neutral acetate of lead, which contains, in ihe 100 parta, 

26 of acid, 

68 of oxide, 

■16 of water, 
requires, to pass to the state of sub^cetate, two other 
proportions of oxide ; that is to say, that 100 parts of this 
«alt are susceptible of dissolving 116 parts of oxide of 
lead ; and it is not even necessary, in order to produce this 
combination, to have recourse to the action of heat: 
it is as perfectly well effected in the cold. We believe 
that, ia the manufacture of ceruse, it is unnecessary to em- 
ploy the crystallized acetate of lead : as we can directly 
form the sub-acetate of litharge and the pyroligneous 
acetic acid. This preparation is easily made in the cold, 
by mere trituration in proper vessels. It is requisite that 
an excess of litharge be used, in order to be certain of at- 
taining a proper super-saturation. Now 65 kilograms of 
pyroligneous acid, at 40 acidimetric degrees, or 8° ^f the 
ordinary aredmeter, require, to form the neutral acetate, 
68 kilograms of litharge. It then follows, as we have be- 
fore stated, that we must make use of at least 174 kilo* 
^ams of litharge tcobtain the sub-acetate with the same 
proportion of acid : this is generally diluted with 15 to ^ 
parts of water ; of which a portion is added before, and a 
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portion after the solution. It is left to repose ; and the 
sidaum is again acted upon by a fresh portion of acid, ia 
order that all soluble matter may be extracted from U ; 
there remains from 0,01 to 0,015 parts that the acid wiU 
not attack, and which is composed of lead, iron, copper 
some earthy parts, and silver in the proportion of jabout 
4- to G-thousandth parts. 

When the solution b become clear, it is decanted into 
large covered tubs, very wide and shallow : into these the 
carbonic acid is made to enter very slowly, and through a 
great number of tubes, so as to multiply the surfiu^es of 
contact as much as possible. This acid may be produced 
in different ways, according to circumstances : sometimes 
by the burning of charcoal, as is done at Clichy ; or by the 
decomposition of a carbonate, by means of an acid : but, 
in all cases, it is an essential requisite that the carbonic 
acid gas do not contain any portion of sulphuretted hy- 
drogen. It becomes then indispensable to wash the gaS| 
and even, for a greater certainty, to add to the washing- 
water a little acetate of lead, in order to be sure that not 
even the most^ minute portion of sulphuretted hydrogen 
remains. 

The carbonic acid, whose points of contact become thus 
infinitely multiplied in order to favour its action, determine^ 
the precipitation of all the second portion of oxide which 
constitutes the sub-carbonate : it likewise produces another 
effect; for the solution, instead of being neutral, becomes 
slightly acid. When the precipitation is finished^ th^ 
whole is passed into a shallow tub, and left at rest for some 
hours : the liquid is then decanted, to be combined with a 
firesh portion of litharge. The deposit is next washed 
with a small quantity of water, which is added to the first 
liquor ; and the washings are continued, till the water no 
longer extracts anything, but comes off perfectly colourless; 
it is then only that the carbonate of lead must be put to 
drain, for the purpose of being afterwards moulded in pots*. 
It however sometimes happens^that the washings are not 
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carried to this excess ; because, in commerce, for the puf 
pose of satisfying the taste of some customers, the ceruse- 
must have a iblueish tint The copper cont^ned in our 
litharge, and which also dissolves in the vinegar, will pro-^ 
duce this effect, if not completely washed out. It is very 
rare that the ceruse of commerce is equal to that obtained 
by this operation : its tint is not such as is sought for : i^ 
is generally ^preferred when it has either a blueish or a 
greyish tint, and has not a milky whiteness. This second 
shade is easily obtained, by adding a little common lamp- 
black; but the mixture must be very exactly made, in 
order to preserve an uniformity of tint. When all these- 
preparations are finished, it only remains to mould the 
ceruse into small conical loaves ; which lii^s no other pur- 
pose than to imitate the form that the Dutch have always 
given to this product. This operation consists in putting' 
the ceruse, well drained, by a little at a time, into unglazed 
earthen pots, inta which it must be pressed as closely as 
possible : the vessels, thus filled, are then put into stoves \ 
where they remain, till the loaves have acquired, by the 
loss of moisture, a considerable shrinkage, so that they d^ 
tadi themselves from the vessels, and are easily removed: 
they are then reversed upon tables, to undergo the last 
degree of desiccation ; andj finally, they are wrapped up 
in pale-blue paper, which causes them to reflect a more 
agreeable tint 

In all this process, nothing is more injurious to the work- 
men, than the potting, which we have mentioned. What-> 
ever precautions may have before been taken, this serious 
inconvenience has never been prevented. Neither the 
greasy applications recommended by M. Dall'armi, nox* 
Ae gloves which they force the workmen to wear, have 
been sufficient to prevent the most serious accidents fironr 
the preparations of lead ; and no better means have been 
devised, than to change the workmen every fortnight; 
That they were obliged, at the commencement of thiaf 
manufacture, to imitate the form given by the Dutch, in 



Wi On the Manufacture of IVhite'lead, or Ceruse. 

otder to succeed in oTercoming prejudice, may be readily 
fpnoeived ; but might they not now^ as this new method 
ii properly appreciated, content tbemsdyes, by singly 
drying the ceruse in small lumps; and by this means ayoid 
a dangerous manipulation, which obUges them to handle 
dfMali pot, in order to press the ceruse into so compact a 
fttTBL It is possible that the same end may be equally aa 
well attained, by using small conical bags, or linen hose ; 
which, being once filled, might be suspended open; as the 
weight of the matter, and the porous texture of the linen, 
would effectually contribute to a quick desiccation. 

I have already mentioned, that the liquor firom whicji the 
predpitation of the sub-carbonate has been made, might 
be afterwards employed, with a fresh portion of litharge, to 
reproduce other sub-carbonate of lead, intended to be pre^ 
eipitated in the same manner, by the carbonic iscid. 
I, should add, that this manipulation may be repeated inde- 
finitely, but that.the dissolving force of the liquor will lie 
always decreasing i so that they would be obliged each 
time to diminish the quantity of the litharge, or rather, as is 
reijly now the practice, to add such a quantity of vinegar as 
9iay be capable of restormg things to their primitive state. 
The causes of this loss, which is somewhat considerably 
are, that the last washing-waters, which are too weak to be 
profitably employed, will still carry ofi* with them some 
sub-acetate of lead, which contains more oxide than that 
which we have mentioned ; and which, being almost inso- 
luble, accompanies the ceruse in its precipitations, and 
cannot be subtracted from it, but by repeated washings* 

After having described the di£ferent methods in use for 
the manufacture of ceruse, it only remains for me to make 
some observations on the comparative qualities of the {mto- 
ducts* For a long time, and even at present, the ceruse 
of Clichy has been foupd fault with, as not covering so 
well. as that manufactured by the Dutch method. They 
pretend that the molecules of the latter are closer, and the 
colour furnbhed by it possesses a much greater body; 
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"whilst that obtained ' by precipitation is in moredistinai 
particles, lighter, and almost transparent; so that k requSHs&i 
a greater number of coats to produce the same elBticL 
These censures, are, in some measure, well founded; but 
we may say with truth, that this inequality every day 
decreases ; and every thing induces us to belieye, that, :i» 
a very little tiiiie^ no difference will be remarked. UnfoK^ 
tunately, there is more than one difficulty to overcome, in 
<Nrder to attain this end ; for there are a great number 'o£ 
persons who are much interested in exaggerating the 
faults of the ceruse of Clichy : I allude to certain 
merchants, who are not over scrupulous; and who daily 
cleclare to their customers, that this ceruse is of a bad- 
equality, and &r inferior in value to the- Dutch; andtihjli^ 
with the dishonest intention of selling the ceruse of CUdiy 
at a very high price, and making it pass for Dutch cenise. 
In order to compare two qualities of ceruse, we must 
have regard to a condition which the painters frequently 
neglect in thedr trials: they prepare two specimens of 
colour, and, spreading them over equal surfaces, judge 
which of the two will cover the best: but they should Uk^ 
wise compare the we^t of the ceruses employed; for Si 
one is lighter than the other, and they have only compared 
it in volume, they will &11 into an error : it is requisite to 
see, if^ in equal weights, they obtam like results. 

It is generally believed that the differences observed' 
between the ceruse of Clichy and others is wholly owing 
to the circumstances under which this product is formed.^ 
There is no doubt but they singularly influence it, and 
that this greater aggregation partly depends on the l^iger 
time that the combination requires to effect it|* but 1 
rather think that the articles are not united in the same 
proportion. I have con^paratively tried Krems White and 
sub^wrbonate by precipitation ; and the latter has given 
ine a much greater proportion of carbonic acid than the 
odier. R. 

* It has been obseryed, that the colder the carbo^c acid was, in itji 
passage through the solution of the sub-acetate, the more density the 
precipitate acquires. 
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guineafl to one of the most expert fishers and experienced 
fHots of Newha?en (W. Main), not only to pilot the vessel 
to the different heiads and bays betwixt Tarbet and the Isle 
of ArraO) but to endeayour to stimulate the Highlanders to 
follow his exampfei by casting his nets before them, along 
Ae coast. I also sent notices to the different Highland vil- 
hgesi that bounties would be given to those who caught 
the first sound herrings ; and urged th^n to action, by dis- 
tributing oatmeal and other provisions to their families; 
and I invited them to send their boys on board, to learn 
the Dutch method of gutting and packing the herrings. 

My expectations were so far answered^ that, on the 4th 
of June, I obtained four barrels of herrings: and althou^ 
Ae great proportion was of the maatze species, still there 
was among them a considerable number of full herrings of 
exceHent quality: of these, when carefully assorted, I sent 
to London a quarter barrel, which was presented to His 
Royal Highness the Prince Regent; and it was certainty 
very gratifying to me, to be informed that his Royal High* 
ness considered the herrings to be the finest he had ever 
eaten; while Sir Benjamin Bloomfield gave it as his 
opinion, that they were superior to those he had tasted in 
Holland. It has long been a custom with the Hollanders 
to send the first barrel of herrings taken -at sea, to their 
Stadtholder; and the fortunate individual who can do so, 
receives a premium of a thousand guilders. But such are 
the defects of the British law> .that the fish-curer who 
removes or exports his herrings, ^thout allowmg them to 
lie fifteen days in salt, to entitle them to be branded by the 
Fishery Office, forfeits the usual bounty, of four shillings 
per barrel ! Thus, instead of any inducement being held 
out by Grovernment to individuals, to compete with the 
Dutch in the continental market, they are absolutely dis- 
couraged firom doing so: and, although I outstripped the 
Dutch with a fleet of S78 doggers, and supplied the table of 
my Prince with the Jirst herrings taken on the Bfilish coast , 
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fnrevious to the King of the Netherlands receiving his com- 
pliment^ what has been my recompence? I do not 'mean 
that this should «be regarded as a reflection on the I^egis* 
lature, but as a defect and grieyance which, through such 
a channel as the Society of Arts, &c. may meet redrjess ; 
for I flatter myself that were it represeoted m the proper 
quarter, this glaring error would be immediately corrected, 
so as to put the British fisherm^i on an equal footing with 
those of Holland. 

After sending off the quarter barrel of herrings to Lbn« 
don, I engaged a fitst-sailing. schooner, called the Two 
Sisters, (Komeyer, master,) which was then lying in Leith 
harbour, to act as a jager. I sent her, through the Canal, to 
Greenock, to receive, and run to Hamburgh with, fifty 
barrels of my herrings, so soon as they could be cured, and 
flipped on board her; and I flattered myself from the 
arrangements I had made, that I should not only have the 
first herrings in the German market, but that the herringa 
I imported would be of a superior quality to those of HoIh 
land. In this, however, I was grievously dissappointed ; 
for, owing to the breaking down of one of the banks between 
Kelvin and Greenock, the Canal was in consequence shu^ 
and my vessel, with my fifty barrels of herrings on board,, 
unfortunately locked in, for twelve days ! Aftier getting her 
through the Canal to the Frith of Forth, she not only met 
with adverse winds, but was so much becalmed at sea, that 
she made a passage of no less than eleven daystoHambui'gh ; 
and the market, having, in the interval, been filled, <^ 
rather glutted, with herrings, by the j agers of Holland, Emb- 
den, and Altona, my fifty barrels only netted 12Sk ; and, 
as they stood me in fiilly 6/. per barrel, my loss was about 
200/. Immediately, however, and while the schooner was 
locked up in the Canal, I got forward to Leith a few kegs 
of herrings, which I shipped, by the smack Edina, (J. J, 
White, master,) to Hamburgh. They arrived gnly two days 
after the first Dutch jager, and sold at the rate of 15/. per 
barrel. Had nothing befallen the schooner, and had jthe 
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fifty barrels reached Hamburgh at the same time as the 
Edina, I should certainly have realized about 400/. sterling: 
and had the schooner got there before the Dutch jager, I 
should have gained iOOL or 300/. more ; for the Dutch got 
from SOL to 25L sterlmg, per barrel, for their herrings ;- 
which, it is admitted in Hamburgh, were of inferior quality 
to mine. The importation, however, of these kegs, and of the 
fifty barrels afterwards^ has certainly done much for the jBri- 
tish fishery ; by giving it a character, in the German market, 
which it never before possessed* 

Although my project at Lochfine had the effect of 
making the Highland fishermen try the fishing much earlier 
than usual, it did not operate in my favour in the end; for 
the proprietors of the fresh-^sh. wherries at Glasgow, on 
hearing that I was successful, immediately dispatched their 
boats to the fishing-ground, and bought up the herrings 
from the Highlanders, to carry to that market, in a fresh 
state, at such a high price, that they were actually retailed 
in that city at Sd. per fish. It was even with difficulty that 
I could obtain herrings, from the boats, at the rate of &.^ 
65., 75., and even %s. per hundred fish. After I had dis« 
patched the schooner With the fifty barrels for Hamburgh, 
and had cured about twenty barrels, to be ^one up in kegs: 
for the supply of the Edinburgh market, I gave up the 
attempt, and carried my Dutchmen to Eyemouth, as in die 
preceding year: for even at the lowest rate (say 5i. per 
hundred) I could not, as the season advanced, salt and 
export these herrings without suffering a loss. 
~ The example I set at Lochfine, however, was not without 
its advantages : it certainly was the means of employing 
many idle men, who were on the point of emigrating to 
America : and, by having invited on board the sons of the 
fishermen, and having instructed them carefully in the 
Dutch mode of gutting and packing, I shall be enabled' 
next year to prosecute my undertaking, without the aid of 
Hollanders. 

At Eyemouth, the fishing was, in general, but very 
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linuted ; and, owing, to the boats at that port having been, 
previously engaged to the curers resident there, I could 
only procure, and salt, ninety and a half barrels, of prime, 
full, herrings, for exportation ; and fourteen kegs for home 
consumption and sample. These ninety barrels I sold to 
a respectable merchant and fish-dealer from Hamburgh, at 
thirty-seven shillings per barrel; being six shillings per 
barrel above the market. This merchant left Leith some 
days ago, for Hull ; otherwise I should have obtained a 
certificate from him, expressive of his opinion, as to quality 
and cure : but I have written to him, to send me such a 
document ; and, should it arrive in time, it will accompany 
this Letter. 

Last year, I sent sample-kegs of my herrings to several 
public Characters, both in Edinburgh and London, to learn 
their opinions on the mode of cure I had adopted : and I 
have used the freedom to send up a few of the Letters 
received from these Gentlemen, for the perusal of the 
Society. I regret, however, that the existence of this very 
laudable Institution only came to my knowledge within the 
last eight days. Had I known it last year, I would have 
forwarded samples for its inspection. Although I must 
account myself a stranger to the rules and regulations of 
the Society, yet, aware of the liberality of all English 
Institutions of that nature, I humbly submit to their con- 
sideration a faithful and true sketch of my proceedings ; 
with a sixteen-gallon barrel, containing a just and fair 
specimen of the herrii^gs-cured by me^ as well at Lochfine 
as in the North Sea: they may easily be distinguished 
from one another, by the manner in which they are gutted. 
The North- Sea herrings have the gut hanging out, in the 
manner of the Dutch, which has the effect of enriching 
the })ickle : while those of Lochfine are clean gutted ; a 
measure absolutely necessary for their perfect preservation; 
for the quantity of fixed oil which proceeds from the gills 
and gut of the Lochfine herrings, in the early part of the 
season, is so great, that it would^ by allowing the gut to 
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remwiy tarnish the scales, and, to use the curer's phrase, 
gild the herrings. 

The herrings contained in the sixteen-gallon barrel are 
cured in the manner described in my certificate : and any 
further information which the Society may wish to pro- 
cure, in regard to the White-herring fishery, I will com- 
municate with pleasure, by the way of Question and 
Answer. 

For the last two years, I have been in correspondence 
with the British White-Herring Fishery Board at Edin- 
burgh, to whose inspection I submitted several specimens 
of my herrings : and I also corresponded with the Com- 
missioners individuaUy ; as wfll appear from their Letter*, 
herewith sent As these gentlemen were perfectly aware 
of the exertions I had used, and the money I had expended 
in the attempt, I supplicated their interference with Go- 
vernment in my behalf, to get some assistance, to enable 
me to carry through my undertaking ; but, although these 
gentlemen declare my herrings to be not only a great 
hnprovement on the British mode of cure— to be most 
excellent — and that they heartily luish me success in my 
undertaking — yet they conceive it (as they say) to be 
entirely out of their line to recommend any fish-curer to 
Government. The project I have embarked in maybe 
attended with difficulties and disappointments, but it is 
evident that perseverance will overcome them; and, as it 
embraces an object of great national importance, I flatter 
myself, if Government knew my situation, they would 
assist me. But, having no friend at Court, I fear the story 
of a friendless and obscure individual would hardly be 
noticed: I must therefore proceed with the meanft I 
possess. These means are indeed very slender ; but stiO, 
perseverance^ with due exertion, may do great things: 
and, although untoward circumstances have occurred in 
the way of my undertaking, they were such as I could not 
have foreseen : and if, in the succeeding year^ I am so 
fortunate as to anticipate the Dutch in the German maike^ 
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I shall bid liitiply j^eyarded, without the assi3tance 6f any 
one* 

It will #fiCor4 ttie much pleasure to learn that the spe- 
cimieii pf ^ny.h^rruigs meets the approval of the Society.; 
and, shduld |;hat laudable Institution feel itaelif warranted 
in giving me a^y encouragement^ I shall he nxost gratefijl 
foi* thjBir bounty. M all events, whether the. present sp0- 
eifnen pi^eet the approval of the Society^ pr.not, I hope 
they will give me leaye|y when^ next summei-j I repeat my 
offering to the PnnG^i^o.s^d the Society a portion of the. 
^rst-fruits of my labour. :, i:.. . 

i am, Sir, &c* &c. &c. 

A. AiTO, JSsq. Secretary, 4:^ ic J- F- DeNOYAK. 



J)escriptiqn of the; Process adopte^ ly J. F. Denovan, i» 
curing JVhite Herrings^ in the manner of the Dutch^ 
at Loch/ine. 
When the herrings are brought alongside the salting* 
vessel,, in the fishing-boats, they are counted over, and 
teceived into a large net-bag, with an iron hoop, and 
handle five feet long; and conveyed aft in the vessel^ 
under an awmng, to prevent their being tarnished by the 
sun or showers. Four large baskets are then placed to 
receive the different sorts ; viz. maatzeSf full-sized, prime, 
full' herrings ; and spent-Jish, shotten-Jkh^ and stragglers ; 
which tl^ree last denominations are packed together. The 
utnSiost care and attention was paid to the assorting : two 
men were employed in packing; and four men, and as 
many boys as chose to come aboard, were employed in 
gutting. The gutters use a small knife with a long sharp 
point, about two inches long in the blade, and four inches 
in. the handle, with a loop-hole through the latter, to admit 
the little finger, and prevent the blade from cutting the 
thumb of the left-hand, which it is otherwise apt to do. 
The blade of the knife, near the handle, is flattened ; and 
a piece of soft leather tied round it^ to prevent it from 
hurting the forefinger cf the right-hand / whtt^. ih^ ip]3&-^ 

VOL. Y. N 
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finger of the left-hand is covered \ntk it thick leAtke]^ 
thimble, to prevent the long point of the knife from nmiubg 
into it. I^ach gutter has^ at his right-hand^ to oblong 
wooden trough, about four feet in length, ^y^ed iiAtliy 
with fine Cadiz salty into which he throws tlie hdftritigi 
(previously assorted), as they ar^ gutted. In gUttiftg, thci 
point of the knife (which is longer than that us^d by the 
British) is ruti through the neck, between tl^ gill anfd tte 
bone : the long small point perforates the bbhe : it is to^li 
drawn back; arid, by tummg the folrefinger of 'th# right-' 
hand round the head of the herring, and (matching the piiS^ 
of the knife, the gills, stomach, and gut, are pulled out, 
betwixt the firisit and second fingers of the right4iahdl 
When each gutter has emptied his basket, by gutting the 
herrings and throwing them into the wooden trough, f^ 
quantity blPfine Cadiz salt is thrown over them> and mixed 
with his hands to and fro, until the salt has 4;aken due 
effect, and the herrings will not slide off the hand, or the 
wooden shovel with which they are also turned over. The 
packer then begins to pack. First, aii equal quahtity of 
Lisbon and Caidiz salt, with one-third of St Ube's salt 
(pounded in a mortar), is strewi^ equally Oil the bdttotfi 
of the barrel : the packer then lays a row of herrings down 
on their backs, with the head of the one to the tail of the 
other, which he strews over with salt : t^e ne^t r^'w is laid 
across the first ; and sd on, strewing salt on each, untilth^ 
barrel is filled, when the whdle are pressed down with '^ 
piece of round wood : four pounds weight of salt id thM 
strewed over the top, and the cask hea^d up. The packi^lr 
then marks, on the side of the cask, the date ; and di^. 
curer enters the same in his journal In three days afters. 
Wards, the barrels are opened, the superfluous picUe 
poured off, and preserved ; and the barrel filled Uf^, frOm 
another of the same morning curing. 

The British statute requires the herrings to be fifteeii 
dayd, until they can be branded for bounty; but experien^ 
has proydd that ten days ar€ perfectly sufficient foi^ 
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The casks are opened at the expiration of the fifteen 
AkjBy and examined by the officer of the fishery ; whpse 
duty it is to see that the casks are pro|)erly filled up^ before 
bhmding : but it is to be lamented^ that the statute leaves 
it at the discretion of the curer to fill up the barrels with 
what herrings he thinks proper, arid that without discri<- 
minatioh; fbr it ik a fact thdt ^ill not admit of contradic- 
tion, fliat the British citter knows, nothiiig. of assorting 
lierrings, or ever attempts to pri9u;tise it. > 

Many of the British curers will not allow their herrings 
to be pressed down, with the round piece bf wood I have 
before mentioned ; or, to use their own phrase, to be ^'dunted;'* 
"-— and the reason is obvious : Their herrings are not as- 
sorted ; consequently, those which are very full of milt and 
row (near spawning), when laid on their backs with small 
maatzes or spent-fish, must yield to the unequal pressure : 
but when properly assorted, it has the effect of causing the 
fixed oil to come up, with the pickle, to the top of the bar- 
rel ; when it can be skimmed off with a round tin plate ; 
which has an excellent effect, in preserving the fish in a 
sweet and sound state. 

With the superfluous pickle, when freed of oil, I at- 
tempted the cure of mackarel ; first gutting 'them, laying 
them in Cadiz and common-pan salt, and pouring the her- 
ring-pickle over them. I had not, however, an opportunity 
of trying this experiment to any extent ; the season for that 
fish being nearly over when I reached Eyemouth : bht 
firom what I did cure in this way, I am satisfied that it will 
answer extremely well ; and that mackarel, cured in that 
way, would find a ready market. In this way, the fisl^are 
preserved in a soft plump state, and the herring-pickle adds 
to their flavour. 

It is much to be regretted that Government do not rei> 
move the duty from foreign salt, when it caii be imported 
at a moderate price: for it is a certain fact, that all kinds 
of Liverpool salt are bitter ; and our herrings can never 
possess the flavour of putch harnngs, when cured with it. 

kS - 
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Besides, the Lisbon and Cadiz salt is not only much mor^ 
perfect, from an equal combination of the ingredients with 
which it is composed, but is a much more powerful antiseptiey 
and better adapted for preserving herrings in a warm climate. 
At Eyemouth, exactly the same process was used \ with 
the exception of St Ube's salt, which is too strong for 
North-Sea herrings ; and that, as the fish are much leaner 
there, the Dutch mode of leaving the long gut hanging out 
was implicitly followed. The herrings are, however, broughlt 
to the shore at Eyemouth ; and cured, either on the quay, 
or in cellars* I preferred the latter, as the fish might be 
protected from the sun and rain ; both of which never fail 
^ injure the appearance of the herrings^ in more respects 

than one. 

»-^— ^^i^— ^-^— »^— — ■— — ■ ii 

CSRTIFtCAt£S. 

Hamburgh^ July 39, 181T. 

Schadtler, Davids, John, and Co. merchants of the city 
of Hamburgh, declare, upon oath, that the thirty-nine bar- 
rels of herrings (one barrel having been used to fill up the 
others), which they received by the Waterloo (Capt* 
Claussen), and which were consigned to them by Messrs. 
J. F. and F. G. Denovan of Leith, were of an equal if 
Hot better quality than the herrings imported a fortnight 
ago from Holland and Embden : and, if they had arrived 
before them, would have fetched the price of, at least, 
tjn^enty-five pounds sterling per barrel. 

If these herrings had been salted with Lisbon salt, and 
the barrels had been made in the same manner as the 
Dutch, even the Herring Company here would not have 
taken them for Scotch herrings, which are not liked here 
at all, and are always to be got 50 per cent, cheaper than 
Dutch herrings: — which prejudice, however, might be 
entirely done away, in future, if the herrings were salted, 
packed, &c. in the way above mentioned. 

Schadtler, Davids, John, & Co. 

Sworn at Hamburgh, the S9th o£ July, 1817) before me, 
Alexjutdea Cocxbu&k, Hb Majesty's Envoy Extrsor. 
dinary in Lower Saxony. 
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Thinking it my duty to encourage this branch of trade, 
I have taken particular pains to ascertain the facts men- 
tioned in this affidavit : and I now certify, to thpse whom 
it may concern, that, according to the best of my judgment, 
the statement is perfectly correct. 

Alexander Cockburn. 

Hamburgh J JulyZ^ 1818. 

At the request of Mr. Jurgen Bona Meyer, fish-curer, 
of this place, we, the undersigned sworn-brokers, have 
exatnined several barrels of Lochfine herrings, landed the 
day before yesterday, per the Edina, (J. J. White, mas- 
ter,) 'from Leith; and declare them to be of a superior 
kind of herrings to any hitherto, to the best of our know- 
ledge, imported to our market from Great Britain ; and 
which, in all probability, might have fetched the same high 
prices which were paid this week for the first Dutch, Emb- 
den, or Danish herrings, in case the Edina had arrived 
earlier in port: — for, in our estimation, the fish, as well as 
the mode adopted in curing them, are such as to entitle 
the £said Lochfine herrings to the largest share in the 
consumption of our neighbouring markets; provided thiey 
be shipped rather early in the season, to this port 

Coinciding in the facts above related, we bear testimony 
to the same, by means of our signatures. 4 

John Paul Rip Ine. 
JoHANN Gerhard Maak 

Concurring in the foregoing statement, I have to certify, 
that the aforesaid herrings are of Mr. J. Denovan's curing. 
And I deem it useful to add, that the said Lochfine her- 
rings would even surpass in quality the Dutch herrings, if 
proper care could be taken to preserve the brightness of 
the scales. 

JuROEN Bona Meyer, Fish-curer. 

\To he continued.'] 
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XJjY.^^Answer to the Query in our last Number^ dr^ 
preserving Birds, and other Subjects of Natural History. 
By G. F. Schmidt, Esq. 

Sir, 19, fPtndsor Tnriuft O^ Iloai^ Ffh, |Q, 18S^ 

The query and information which are contained in your 
last Number, pp. 135 and 136, concerning the preservation 
of the skins of birds, beasts, and snakes, by wetting them 
with a solution of the chloride of mercury (corrosive sub- 
limate) in alcohol, is a proof of the great attention you 
pay to whatever is really useful and practical. 

Although I am not acquainted with Mr. Waterton*s pro* 
cess, yet I can inform you, from actual experience, during 
a stay of several years within the tropics, where the my- 
riads of ants, &c. will frequently destroy a valuable col- 
lection of natural history in the course of one night ! that 
t)iere is no better means of preserving insects from their 
ravages, than by means of a solution of corrosive subli- 
mate in alcohol. 

I should, however, observe, that insects are to be either 
wholly immersed in the solution, or only partially wetted 
with it Amongst those that may be wholly immersed, I 
include the Orders Coleoptera and Hemiptera : and those 
that require only a partial wetting, are, the Orders LepU' 
doptera, Neuroptera, Hymenoptera, and Diptera. The rea- 
son why the latter do not require -a complete immersion, is 
founded on the circumstance, that ants, moths, &c. to the 
best of my knowledge, never attack the wings, but only 
the bodies of insects : and as, in the Order Lepidoptera, 
the wings are the most beautiful parts of the insects, and 
must be taken the greatest care of, so it is requisite to use 
a fine hair-pencil, to dip it in the solution, and to wash 
over the body only of the insect completely with it, which 
will prevent it from being destroyed by those numerous 
and unwelcome ravagers, which are so prevalent in hot, 
and even in temperate climates. The Orders Coleoptera 
and Hemiptera, I before said, are to be wholly immersed^ 



fae^us^ JtiWilljsi^T^ tba. trouble of partoally lyjettiDg them, 
whicJ> .«lwfiy9 9!equir^$ |Q|or($ (ime and mcety th«ji the for« 

. H^Qii^elrmogtibi^ imm^r^ionof.the i^kins of birds, letasts,' 
and snakes in the same solution, or its applfcation to th^n) 
ib any Qtb^r way, I cannot giy^ any accpunt of it, havipg 
i^rev bad oqca^ipp to put it to the test of ezperiinent; 
Accordiog to mj pmc^iQ^^ ^ J^ much better to vse a sdu* 
tion of arswc and soap in wqier, and to wash the insidea 
of the skins of birds, &c. Kvith thf^ ingredients^ whi^h 
will entirely prevent them from being attacked by ins^qta. 
Such, at least, was the flucoesj^ I had during my travels, 
that, after five years had ^lapsed^ not one skin was d9* 
atroyed^ or even damaged ; and the skins of bird?^ in par- 
ticular, kept so well, that they looked quite as beautifiil as 
when the birds were .first i^ot* 

The manner, in which the solution of chloride of mer- 
cury is to be prepared, iA simply this:-^Take a small 
tumbler^i or a wine^glass^ according to the size of the in* 
sects to be dipped; fill it with alcohol> and put a piece of 
chloride of mercury into it, about the size of a ba^s^-niit; 
when it is dissolved} the spl^tion is fit for use. 

I remidjd. Sir, with du^ reg^d, yours, ^c 

X Gill, Esq- G. F* ScUMIDT* 
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XliVI. — On the Application of British Grasses to the 
Manufacture of Fiiie Plat. By Mr. William Cobbett*. 

S1R9 Kensm^lim, April 14, 1823. 

AjQRi^EAQLY to your r^qu^st, I now communicate to you a 
statement of those particulars which you wished to possess, 
relative to the specimens of straw and of plat which I have, 
at different times, sent to you for the inspection of the 
Society. 

* From Vol. XLI. of the Transactions of the Society for the Encou- 

ragement of Arts, Manufactures, and Commerce The Society voted its 

liUge Silver Medal to Mr. Cobbett, for thte Communication. 
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That my statement may not ebtne too abrnpidy iipm' 
those Members of the Society who have not had an oppor^ 
tunity of witnessing the progress of this interesting inqnhry, 
I will take a short review of the circumstances which led 
to the making of my experiments. 

In the month of June 1821, a gentleman, a member of 
the Society, informed me, by Letter, that a Miss Woodhouse^ 
a'farmer^s daughter, of Weathersfield, in Connecticut, had 
communicated to the Society a straw-bonnet of very fine 
materials and manufacture*; that this bonnet (according^ 
to l)ier account) was made from the straw of a sort of grass 
called poa praiensis; that it was uidcnown whether the same^ 
grass would grow in England f that it wast deurable to aft>: 
certain whether this grass would grow in England ; thaly^ 
at all events, it was desirable to get from America some' ci 
the seed of this grass ; and thaty for this purpose, my in^^ 
fermant, knowing that I had a son hi America, addressed 
Iiimself to me; it being his opinion, that, if materials vmilar 
to those used by Miss Woodhouse could by any mtaxa 
be grown in England, the benefit to the nation must be 
Consideriable. 

In consequence of this application, I wrote to my sbnr 
James (then at New York), directing him to do what he 
was able, in order to cause success to the undertaking. On 
the receipt of my letter, in July, he went from New York 
to Weathersfield (about a hundred find twenty miles) ; saw 
Miss Woodhouse ; made the necessary inquiry ; obtained 
a specimen 'of the grass, and also of the plat, which other 
persons at Weathersfield, as well as Miss Woodhouse, 
were in the habit of making; and, having acquired the 
necessary information, as to cutting the grass, and bleach** 
ing the straw, he transmitted to me an account of the mattery 
which account, together with his specimens of grass and 
plat, I received in the month of September. 

I was now, when I came to see the specimen of gra^s, 

• Sf« VoLjll. p. J 81. 



convinced that Miss Woodhou8e*8. naaterials could be grows 

in England; a conYictiony which, if it had not been compl^t^ 

at once, would have been made complete immediafeljf 

afterwards, by the sight of a bunch of bonnetrstraw import^ 

from Leghorn ; wbich straw wi». strewn to me by ibe im-r 

porter; and which I found to be that of two or three sortcf 

of our common grass, and of pats, wheat, 2|nd rye. • 

• That the grass, or plants, could be gpown in England^ 

was therefore now. certain, and, indeed,' that thc^y were, u| 

point of commonness, next to the earth itself. But, h^fqj:^ 

ihe grasses coi4d with propriety be called materials for bon- 

netrmaking, there was the bleaching to be performed; aii4 

it was by no means certain that this could be accomplished 

by means of an JBnglish sun; the di£Ssrence between which, 

and that of Italy or Connecticut^ was weE known to b« 

very great. 

My experiments have, I presume, completely reniioved 
thi^ doubt. I think that the straw produced by me to the 
Society, and also some of the pieces of plat, are of a colour 
which no straw or plat can surpass. All that remains, 
therefore, is for me to give an accoimt of the manner iki 
which I cut and bleached the grass which I have submitted 
to the Society in the state of straw. 

First, ^s to the season of the year, all the straw, except 
that of one sort of couch-grass, and the long coppice-grass, 
which two were got in Sussex, were got from grass cut in 
Hertfordshire, on the 21st of June. A grass headland in 
a wheat-field had been mowed during the fore-part of the 
day; and, in the afternoon, I went and took a handful here 
and a handful there out of the swaths. When I had col- 
lected as much as I could well carry, I took it to my friend's 
house, and proceeded to prepare it for bleaching, according 
to the information sent me from America by my son ; that 
is to say, I put my grass, into a shallow tub, put boiling 
water upon it until it was covered by the water, let it re- 
main in that state for ten minutes^ then took it out, and 
Jaid it very thinly on a closely-mowed lAwn in 9 garddo. 



ITS CoBBEXT (Ml tk^ Application of Briiish Grasses 

3d instant, referring to the numbers as placed on the plat 
and fm the bunches of straw. 

Jf^kcm ^Plai, Bmteh^ nfStrmm, Sorts t^Graga. 

Nol No.l Wheat. 

2 ) « * o < Melica coerulea ; on 

si ....8*3 I Purple Melica Oral*. 

r Agrostis stolooifera; 

4^ 4&12 ) or, Fiorin Grass ;£.#. 

123*'* / ^^^ s®''* ®^ Conch- 

C Grass. 

5> ,.,^ •••5 ft 10 JLolium pcrennej or, 

10 5" * ^ Ray-Grass. 

5^11 . J Avenaflavescens; or, 
' € Yellow-Oat Grass. 

«• 2 ' «r «, 1 K C Cynosoros cristatos ; 

jlj ^*" < or, Crested DogV 

^ tail Grass. 

r AQthozaQthum odo- 

, ,..8&13 «.... < ratum; or, Sweet- 

t scentedVeraalGrasB. 

9 & 14 $ Agrostis canina $ or, 

t Brown-Bent Grass. 



. 11$ 



isJ 

14$ 



These names are those given at the Botanical Garden at 
Kew. But the same English names are not, in the country^ 
given to these sorts of grass. The Fiorin grass, the Yellow- 
oat grass, and the Brown-bent, are all called Couch-grass ; 
except that the latter is, in Sussex, called Red-robin : it is 
the native grass of the plains of Long Island, and they 
call it Red-top. The Ray-grass is the common field grass^ 
which is, all over the kingdom, sown with clover. The 
farmers, in a great part of the kingdom, call it Bent or 
Bennet-grass ; and sometimes it is called Darnel-grass. The 
Crested Dog's-tail goes, in Susse::^, by the name of Hendon 
Bent, for what reason I know not. The Sweet-scented 
Vernal grass I have never, amongst the farmers, heard any 
name for. Miss Woodhouse's grass appears, from the 
plants that I saw, to be one of the sorts of Couch-grass, 
Indeed, I am sure that it is a Couch-grass, if the plants I 
saw came from her seed. My son, who went into Connec- 
ticut, who saw th^ grass growing, and who sent me home 
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a specimen of it, is now in' England ! he was with me wheii 
I cut the grass in Sussex; and he says that MissWood;^ 
house's was a Couch-grass. However, it is impossible to 
look at the specimens of straw and of plat which I have 
sent you, without being convinced that there is no want of 
the raw material in England. I was, after first hearing of 
the subject, very soon convinced that the grass grew in 
England ; but I had great doubts as to the capacity of our 
sun. Those doubts my own e^speriments have completely 
removed ; but then I was not aware of the great effect of 
the scalding ; of which, by the way. Miss Woodhpuse had 
said nothing, and the knowledge of which we owe entirely 
to my son James's journey into Connecticut 

Having thus given you an account of the time and manner 
of cutting the grass, and of the mode of cutting and bleachf- 
ing ; having given you the best account I am able as to the 
sorts of grass to be employed in this business ; and having, 
in my former communications, given you specimens of the 
plat wrought from the several sorts of straw ; I might here 
close my Letter : but, as it may be useful to speak of th^ 
expense of cutting and bleaching, I shall trouble you with 
a few words relating thereto. If there were a field of Ray- 
grass, or of Crested Dog*s-tail, or any other good sort, and 
nothing else growing with it, the expense of cutting would 
be very little indeed, seeing that a scythe would do the bu- 
siness at a great rate. Doubtless there will be such fields; 
but, even if the grass have to be cut by the handful, my 
opinion is, that the expense of cutting and bleaching would 
not exceed four-pence for straw enough to make a large 
bonnet. I should be willing to contract to supply straw at 
this rate for half-a-million of bonnets. The scalding must 
constitute a considerable part of the expense ; because 
there must be fresh water for every parcel of grass that 
you put in the tub. When water has scalded one parcel 
of cold grass, it will not scald another parcel. Besides, 
the scalding, draws out the sweet matter of the grass, and 
makes the water the colour of London porter, {t w0uVl 
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be Very gdcd^ by the bye^ to give to pigs. Many jpeople 
give hHy-tea to pigs and calves, and this is grass-tea. To 
scald a large qtlantityi therefore, would require means not 
usually at hand ; and the scalding is an essential part of the 
business. Perhaps, in a large and very convenient farm- 
house, with a good brewing-copper, good fuel and water 
handy^ four or five women might scald a waggon load in a 
day ; and a waggon would, I think, carry straw enough Qh 
the rough) to furnish the means of making a thousand bo]>- 
nets» However, the scalding might take place in the field 
itself, by means of a portable boiler, especially if #atte 
* were at hand ; and, perhaps, it would be better to carry 
the water to the field, than to carry the grass to the fannh 
house ; for there must be ground to lay it out upon, the 
•moment it has been scalded; and no ground can be so pro- 
per as the newly-mowed ground where the grass has stood* 
The space, too, must be large for any considerable quan- 
tity of grass. As to all these things, however, the best and 
cheapest methods will soon be discovered, when people set 
about the work with a view to profit. 

The Society will want nothing from me, nor from any 
body else, to convince it of the importance of this matter : 
but I cannot, in concluding these communications to you, 
Sir, refirain from making an observation or two On the con- 
sequences likely to arise out of these inquiries. The ma- 
nufacture is one of considerable magnitude. Not less than 
about five millions of persons in this kingdom have a dress 
which consists partly of manufactured straw ; and a large 
part, and all the most expensive part, of the articles thus 
used, no^ comes from abroad. In cases where you can 
get from abroad any article at less expense than you csn 
get it at home, the wisdom of fabricating that article at 
home may be doubted. But, in this case, you get the raitr 
material by labour performed at home ; and the cost of 
that labour is not nearly so great as would be the cost t)f 
the mere carriage of the straw from a foreign country to 
this. If our own people had all plenty of employment, and 
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tbatf toO|. mOre proiital^le to them and to the coon^ thafi 
the turiiing of a part of our own grass hito articles of ^^$, 
then it would be adv^isable still to import Leghorn bo|4niDts ; 
but the facts being the reverse, it id clear, that whatever 
money, or money's-worth things, be sent out of (he coun« 
try in ex:change for Leghorn bonnets, is, while we have 
the raw mai:erial here for next to nothing, just so much 
thrown away* , The Italians, it may be said, take some of 
our manufactures in exchange : and let us suppose, for the 
purpose of illustration, that they take cloth from Yorkshire. 
Stop the exchange between Leghorn ami Yorkshire ; and 
does Yorkshire lose part of its custom ? No : for though 
those who make the bonnets out of English grass .prevent 
the Leghomers from buying Yorkshire cloth, they, with 
the money which they now get, iiisteiid of its being got b jr 
the Leghorners, buy the Yorkshire cloth themselves ; and 
they wear thid cloth too, instead of its being worn by the 
people of Italy :-^aye, Sir, and many now in rags will be 
well clad, if the laudable object of the Society be effected ! 
Besides this, however, Why should we not export the ar- 
ticles of this manufacture? To America, we certainly 
should : and I should not be at all surprised if we were to 
export them to Leghorn itself. 

Notwithstanding all this, however, if the manufacture 
were of a description to require, in order to give it success^ 
the collecting of the manufacturers together in great num-> 
bers, I should, however great the wealth that it might pro- 
mise, never have done any thing to promote its establish- 
ment. The contrary is happily the case : here all is not only 
performed by hand, but by hand singly, without any com- 
bination of hands. Here there is no power of machinery 
or chemistry wanted : all is performed out in the open 
fields, or sitting in the cottage. Tliere wantis no coal- 
mines and no rivers to assist, no water-poweirs, Yior poWera 
of fire. No part of the kingdom is unfit for th^ businei^s. 
Everywhere there are grass, water, sun, and women and 
children's finger^; and tiiese are all that are wanted. But, 
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the great thing of all is this ; that, to obtain the material 
£or the making of this article of dress, at once so gay, ^^ 
Qsefiil, and in s<Hne cases so expensive, there requires ikA 
a penny of capital Many of the labourers now make their 
own straw-hats, to wear in summer, — poor rotten things, 
made out of the straw of ripened grain ! With what satis* 
faction will they learn, that straw twenty times as durable, 
to say nothing of the beauty, is to be got from every hedge! 
In short, when the people are well and clearly informed of 
the £Etcts which I have, through you. Sir, had the honour 
to lay before the Society, it is next to impossible that the 
manufactory should not become general throughout th6 
country. In every labourer's house a pot of water can bar 
boiled. What labourer's wife cannot, in the summer months^ 
find time to cut and bleach grass enough to give her and 
her children work for a part of the winter ? There ii na 
necessity for all to be platters. Some may cut and bleacE 
only. Others may prepare the straw, as before menfioD- 
^d in this Letter (p. 171). And, doubtless, as the far* 
mers in Hertfordshire now sell their straw to tlie platters^ 
grass-collectors, and bleachers, and preparers, would da 
the same : so that there is scarcely any country-'labourer'a 
family that might not derive some advantage from this dis*. 
Covery. And, while I am convinced that this consideration 
has been by no means overlooked by the Society, it haa 
been, I assure you, the great consideration of all, with, . 

Sir, &c. &c &c« 

W. CoBBETT, 



XLVn.— On Native and Artificial Carbonates*. 

(Concluded from p. 120.) 

One of the principal groups established by mineralogist^ 
amongst the carbonates of lime, is that known by the name 
of calcareous spar. Under this denomination, we know 
lodore than a hundred and fifty varietieS| which exteriorly 

« From the DiciUnna»i€ TtcJbi^dgiguc 
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present no kind of similarity, but which, nevertheless, may 
all be reduced, by a laminated cleavage, to the same pri- 
mitive form ; which is, an obtuse rhomboid, whose inci« 
dental surfaces, measured by the goniometer, are found to 
be 105^ 6" and 74^ 66". 

Calcareous spar has a laminated texture : its laminSB ar^ 
plane, and well defined; and are separated easily by 
cleavage : but, whatever may be the secondary form of the 
crystal, it readily assumes its primitive rhomboidal form. 
This property, added to the great multipUcity of forms 
which this carbonate presents, has rendered it of the 
greatest utility in the study of crystallography ; and, indeed, 
it has served as the base of the ingenious system founded 
by the celebrated Hafiy. 

Calcareous spar .is generally colourless and transparent; 
such as that which we receive from Iceland, and which has 
been lately employed, with great success, by men of 
science, in studjring the properties of the polarization of 
light. At the Hartz, and at Andreasberg, it is found of a 
mil^y whiteness : sometimes it is to be met with of a violel^ 
yellow, red, or green colour : but, in general, its colours 
are uniformly difiused, and but little variegated. Calca- 
reous spar is found in nearly almost every kind of forma- 
tion ; but it is more rare in the primitive, than in the 
secondary ones. 

The most remarkable varieties of carbonate of Ume 
produced by crystallization, are^those known by the names 
of lamellar and granular calcareous spar; which include 
almost all the varieties of marble. Some of these marbles 
are colourless^ and almost transparent ; such as those of 
Paros and CarrarSu Others contain foreign matters, which 
cause them to be more or less beautifully veined; and 
these are greatly sought after,, for the formation of orna- 
mental subjects. 

Carbonate of lime being soluble in an excess of its own 
acid, and this acid being naturally produced under an 
itifinity of circumstances, its solutionis frequently effected: 

VOL. V. o 
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and we meet witli it in many different springs \ such are 
those of Saint Philip in Tuscany, Saint AUyre in Auv^gne^ 
&c. ; but these springs have, as we know, the property of 
depositing a great portion of the calcareous earth held by 
them in solution, and thereby foroi real incrustations, in 
all the varieties of calcareous concretions. These incrusta- 
tions are known by the name of stalactites^ when they are 
composed of masses, not very large, and composed of 
stratified layers nearly parallel or wavy, and. often of 
various colours. They are called calcareous .alabaster^ when 
the masses are considerable^ and susceptible of receiviiig 
a beautiful polish. The stalactites are formed by water, 
which, exuding through calcareous rocks, drops into large 
caverns. As the drops fall, they deposit the carbonate of 
Ume which they contained, and form cylinders^ which are 
suspended from the roofs of the caverns. 

In aU these cases, the chemical phsetiomenj are abso* 
lutely the same ; for the carbonic acid escaping into the 
atmosphere, the calcareous carbonate which was held iH 
solution by it is deposited. ^The encrusting {property of 
many springs has been profitably employed, either in imi- 
tating petrifiu^ons, or in casting bas-reUe& : it is sufficient, 
in fact, either to plunge any article into the water, and 
allow it to remain a longer or shorter time, according to 
,the thickness of incrustration we wish to obtain ; or to 
expose the moulds to the spray of the &lling water. 

When the carbonate of lime, instead of being held in 
complete solution,- has been only momentarily suspended in 
water, it is deposited under the form which mineralogiftta 
term the carbonate of lime in sediment y and is always known 
by its compact and coarse texture ; though we sometimes 
remark laminae in it, which indicate that a part of it has 
been held in solution. Most of the marbles belong to this 
class, and generally consist of stones held together by the. 
carbonate of lime. They are seldom of one colour only, 
but generally present a great number of shades, disposed 
in veins or spots. When these spots are angular and 
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separate, we see that the masis is composed of fragments 
of marble held together by a cement : it then takes the 
name of breccia ; and it is also called lumachellaj when it is 
chiefly formed of broken shells. 

Among the carbonates of lime from sediment, may also 
be placed the compact limestones, and the coarse and finer 
chalk. The first are scarcely to be distinguished from 
marble, of which they have nearly the same consistence, 
and a close grain; but their colours are duller, and vary 
between k yellowish white, an ash grey, and a brown ; and 
tliOey cannot receive so high a polish. They are to be met 
with in thick strata with parallel layers between them, but 
rarely horizontal : they sometimes constitute whole moun- 
tains ; some being known of 3600 metres in height The 
stone found in the environs of Pappetiheim and Ratisbon, 
which is used for lithographic printing, is a variety of 
compact limestone. It is also in this class that we rank the 
transition limestones of the Alps and Jura; these are com- 
posed of the fragments of organized bodies, and are found 
l3dng between the primitive and the secondary earths. 

The chalky carbonate of lime is characterized by its 
soft tes:ture, its white colour, and its earthy aspect, without 
affording any signs of crystallization : it contains as pure 
a carbonate of lime as the spar ; but it is also mechani- 
cally mixed with silex, magnesia, and alumine, in various 
proportions. Chalk is frequently found in extensive 
masses, of all dimensions : it constitutes entire chains of 
hills, and extendis over a considerable part of the globe. 
One very remarkable thing in the beds of chalk, and 
which indicates its stratification, is the silex with which it 
is accompanied, and which, in the kidney form, is dispolsed 
in regular strata. The cause of the presence of this silex 
has not been explained by geologists in a satisfactory 
manner : they suppose that it may be owing to a kind of 
crystallization, effected by the agglomeration of the sili- 
ceous molecules which were disseminated in the chalk at 
^he moment of its precipitation ; and we observe similar 

o 8 
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effects to take place in our laboratories, and real crystals 
to be produced in the midst of a deposit formed of solid 
molecules very minutely divided. 

The coarse limestone or building stone of Paris appears to 
be of a formation later than that of the chalk, and to belong 
to the newest formation: it is almost always lodged in the 
high chains of primitive mountains; and encloses a great 
number of shells, of various sorts. In general, this carbo- 
nate of lime has a loose texture, a coarse grain, and is 
easily shaped by cutting instruments : it is not susceptible 
of receiving any polish ; nevertheless, it varies in its pro- 
perties ; and is sometimes met with sufficiently hard to be 
profitably employed in sculpture : such is that of Nanterre, 
near Paris. 

The carbonate of lime is not always met with as pure as 
the varieties which we have mentioned : it often encloses, 
in its crystallization, substances entirely foreign to it; and 
it then constitutes a new series of varieties, which are deno- 
minated mixed carbonates of lime : these additional sub- 
stances consist principally of silex, as in free-stone ; as also 
of metallic matters, and bitumen. In almost every case, 
the carbonate of lime is not altered, in its crystalline form, 
by the presence of these foreign matters. We have an 
evident proof of this, in the freestone of Fontainebleau, 
which possesses all the regularity of the rhomboidal carbo- 
nate of lime, although it contains but a very small propor- 
tion of lime. 

The uses of carbonate of lime are so well known, that it 
becomes almost unnecessary to point them out: in fact, 
there is hardly any person who is not familiar with them, 
and knows likewise that marbles, breccias, lumachellae, &c. 
are employed in the manufacture of objects of ornament, 
and the coarser limestones in the construction of buildings ; 
that the compact limestones, from certain places, are used 
for lithography ; and that chalk is employed in many various 
ways. 

Sub-carbonate of copper, — This salt exists in nature in two 
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different states, which are distinguished principally by their 
colour. One is of a very fine green, smooth, and formed 
of concentric and irregular zones : this is the malachite of 
the jewellers, of which trinkets and ornamental vases are 
formed. The other is the mountain blue, possessing an 
uniform and very fine tint: this crystallizes in prisms. 
They are both met with in almost all copper-mines : the 
most beautiful malachites are brought frppi the mines of 
Siberia; and, at Chessy, near Lyons^ they find the most 
beautiful blue carbonate. Hitherto, no positive cause has 
been assigned for this difference of colour ; and the mine- 
ralogists regard them as forming one species. M. Vauque- 
lin has, however, found a trifling difference in their com- 
position. According to his analysis, 



Blue Carbonate 


Oreen Carbonate 


consists of 


consists of 


Water .... 6,5 . . 


. . 8,75 


Carbonic acid . S5 . . 


. . 21,25 


Copper • • . 56 • . 


. . 56 


Oxygen . . . 12,5 . . 


. . 14 



100. 100. 

An artificial carbonate of copper is prepared, which enters 
into the composition of various enamel colours ; and which, 
when mixed with the oxides of manganese and cobalt, is 
also used for painting earthenware, in the potteries. In 
order to ohtam this sub-carbonate, they generally use the 
sulphate of copper, which is decomposed by the sub-carbo-' 
nateof potash of commerce: both these salts are used in 
a^ state of solution, and in proper proportions. The sub* 
carbonate of copper, being insoluble, forms an abundant 
precipitate, when the two solutions are mixed together: 
nevertheless, it retains a great quantity of water in com** • 
bination, and is washed with difficulty. Its colour is an 
apple-green; and is greatly heightened,if washed with warm 
water. 

The facility with which the sub-carbonate of copper 
parts with its acid causes it to be used as a protoxide of 
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copper : it is sufficient^ in order to bring it to this state^ to 
heat it very gently oii an iron plate ; and it is used in this 
manner by the painters on earthenware ; or the carbonic 
acid may be driven off by boiling it in water. 

Sub-carlonate of iron.— Many authors distinguish two 
sub-carbonates of iron; but there really exists only one, 
which is formed with the protoxide. This combination is' 
sometimes^ though but rarely, found in nature. There are 
only two places where it is met with; namely, at Baigorry, 
and at Eulenloch. Certain mineral waters contain it in 
solution, caused by an excess of carbonic acid; and they 
deposit it in proportion as this add evaporates into the 
atmosphere. 

In order to obtain the sub-carbonate of iron, we take a 
solution of the proto-sulphate of iron, into which we pour 
a solution of the sub-carbonates of soda or potash : an 
abundant precipitate is soon formed, which, at first, is 
greenish, but turns to a rusty colour as it absorbs oxygen 
from the atmospheric air, because the protoxide passes to 
the state of a deiitoxide ; but then it has no longer an affi- 
nity for the carbonic acid, which is set free according as 
the super-oxidation takes place, at which point, if not pre^ 
vented, it precipitates, from contact with the air ; and, in 
the end, nothing is obtained^ but an hydrate4 tritoxidey 
which is nevertheless sold, in commerce, under the name of 
the sub'Cdrbonate of iron. If we would really obtalin the 
sub-carbonate, the precipitation must be effected in ia well- 
stopped bottle : it must be allowed to remain at rest, Ae 
water be decanted by means of a siphon, the precipitate- 
well washed with boiled distilled water, and, finally, be- 
dried and preserved in the shade, not allowing it to come 
at all into contact with the air. 

In pharmacy, they prepare a kind of sub-carbonate of 
iron, by exposing iron flUngs in contact with a htUiiid' 
atmosphere : the iron oxidizes, and absorbs a )small polrtion 
of carbonic acid. When there is a certain quantity formed, 
they triturate the filings with a small quantity of water> m 
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order to separate the oxide ; and then pour off the water, 
and dry it. This is the aperitive saffron of Mars, of Aie 
Ancients. 

Sub-carbonate of fnagne$ia.~^Thi3 salt, which is greatly 
employed in medicine, is always produced by art : it is, 
however, found native, in Piedmont, Ireland, and some 
other countries; but not sufficiently pure to be taken intei^ 
nally, as it contains a considerable quantity of silex. The, 
English prepare almost all that is sold in compierce : tkey^ 
only, have succeeded in obtaining that beautiful whiteness, 
and extreme lightness, which are so much sought for in 
this medicine. It is presumed, however, that a few expe- 
riments would be sufficient to enable us to obtain the same 
results. 

We will point out what appears to us most likely to 
attain this end. — It is from the double decomposition of 
sulphate of magnesia, the sub-carbonates of pot-ash or 
soda, that they obtain the sub-carbonate of magnesia. 

We have talready said, that two essential qualities are 
sought for in the sub-carbonate of magnesia, viz. whiteness 
and lightness. The former depends on the purity of the 
matters employed ; for magnesia is naturally white ; but 
its sulphate generally contains a certain quantity of iron, 
and sometimes of manganese : now the presence of these 
oxide's is sufficient to discolour the precipitate; and we 
must necessarily have recourse to the ordinary methods of 
purification, in order to separate these foreign bodies. 
These means consist in re-crystallizing the salt, or, rather, 
fai precipitating the metallic oxides, by adding to the solu- 
tion a small quantity of the hydrosulphate of ammonia.: 
it is then made to boU, in order to drive off the excess of 
the hydrosulphate ; then filtered^ and, lastly, the alkaline 
solution is added. All that we have before said, with 
respect to the sulphate of magnesia, is also equally applica- 
ble to the sub-carbonate, in respect to this operation ; for 
it is evident tl^at the inconvenience woidd be the same, if 
the latter contained any metallic substances. We might 



\ 
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also succeed in completely separating the foreign substances 
contained in the sulphate of magnesia, by adding a very 
small quantity of alkali^ and agitating them together for a 
long time. The first precipitate obtained, would carry 
down the metallic oxides ; because they have less affinity 
for the acid, than the magnesia has. We may be certain 
of the complete purification of this salt, when, on testing its 
solution with a few drops of hydrosulphate, no precipitate 
is formed. 

It now remains to point out how we may succeed in 
giving to the magnesia the desired lightness. That which 
appears to us the most advantageous in this case, is, first 
to dilute the solutions greatly, in order that the molecules 
of the precipitate may be as much divided as possible ; 
secondly, not to allow the precipitate to dry slowly, because 
then the molecules approach each other by degrees, and 
acquire a greater density; whereas, when the water is re- 
moved from them suddenly, they occupy nearly the same 
volume as when they were separated by the water. We 
should then place the precipitate in a stove, upon a thick 
bed of very dry plaster of Paris ; as the heat of the stove, 
and the avidity of the plaster for water, are two causfies 
which would very effectually concur in quickly drying the 
sub-carbonate. 

We sometimes find, in commerce, a magnesia which is 
adulterated with chalk. It is extremely easy to perceive 
this fraud ; not only by the increased weight given to it by 
this addition, but also from its appearance when treated 
with sulphuric acid diluted with water : as the magnesia is 
entirely dissolved, when it is pure ; but forms an insoluble 
deposit, when it contains foreign matters. 

This salt contains, according I _, . * * ^^ 

100 
The sub>carbonate of magnesia dissolves, like lime, in i^ 
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proper acid ; but, in proportion aM the excess of the acid 
evaporates, the magnesia is deposited, in the state of a 
neutral carbonate, in the form of small rhomboidal prisms^ 
which become opaque, \vhen exposed to the air. 

Suh'carlonate of Manganese. — This is obtained in the 
same manner as that of copper. Instead, however, of the 
sulphate, the muriate is generally used ; because they have 
this article more readily at hand, it being the residuum of 
the preparations of chlorine, and the chlorates. The sub* 
carbonate of manganese, when it is pure, is perfectly white; 
but as it is difficult to separate from it the last portions of 
iron, so it is seldom obtained but of a yellowish colour : its 
acid quickly flies off, where it is acted upon by heat ; and 
they thus obtain the black oxide of manganese, possessing 
a beautiful velvet-like appearance, which forms the basis of 
the ink used by the china painters in the potterie3« To 
obtain this article of the finest quality, it is requisite that 
the calcination be effected on an iron plate, and at the 
lowest temperature possible ; otherwise, a yellowish-red 
oxide will be formed. 

. The sub-carbonate of manganese contains the oxide at 
a minimum ; and, in proportion as the acid flies 0% it takes 
up that oxygen from the atmospheric air, which is requisite 
to cause it to pass to the state of a peroxide. This salt 
contains, according to John, at a minimum^ 

Manganese .••..•• 55,84 

Carbonic acid 34,16 

Water 10 

100 

Saturated Carbonates. — ^There are only three saturated 
carbonates prepared; viz. those of pot-ash, soda, and 
ammonia. Each of the three may be obtained by causing 
to pass through their concentrated solutions a current of 
carbonic acid gas : but it is often more expeditious, and 
convenient, to prepare those of potash and soda, by the 
addition of a portion of the sub-carbonate of ammonia to 
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the concentrated solution of their sub-carbonates. The 
saturated carbonate of soda is prepared in England, for 
ioda-tuatefy in the following manner: Take six parts of 
well-purified sub-carbonate of soda, and add to it four 
parts of very white sub-carbonate of ammonia ; then dis- 
* solve the whole in four parts of distilled water, which is 
evaporated over a water-bath till a pellicle is formed; it 
is then allowed to cool. The ammonia is partly dissipated; 
and the carbonic acid which was combined with it, seizes 
the sub-carbonate of soda, and effects its saturation. There 
is formed' on the surface of the liquid, a solid, opaque, 
crystalline pellicle, which is the neutral carbonate: a por- 
tion of it is also deposited at the bottom, and on the sides 
of the vessel. These plates of carbonate are removed, and 
laid to drain over funnels : the desiccation is finished in 
a stove. When the crystals assume a regular form, and 
preserve their transparency, they have become a sub-car- 
bonate ; as will be also readily perceived, from their alka- 
Bne taste. 

The mother-waters must be evaporated over a waters 
bath, and not be suffered to boil ; otherwise the carbonic 
acid would be dbsipated, and a sub-carbonate be repro- 
duced. 

This means of procuring the neutral carbonate is more 
expensive than the former one described; but the product 
is more beautiful, and more quickly obtained. The Eng- 
lish consume a large quantity of it in that kind of prepara- 
tion denominated sodaic-powdersy which consist of 44 grains 
of the neutral carbonate of soda, and 32 grains of either 
the tartaric or citric acids, both being well pulverized. An. 
extempore soda-^uxater is formed of these ingredients, by 
first dissolving the tartaric or citric acid in a glass of 
water ; and on the neutral carbonate being added, a brisk 
effervescence takes place^ and the liquid must be instantly 
swallowed. 

In chemistry, the neutral carbonates are sometimes used 
for analysis : we can thus separate magnesia from other' 
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eliTtby or metallic substances, by adding the saturated car- 
bonate of pot-ash to their saline solutions. The earbonid 
acid holds the magnesia in solution, and the other carbo- 
nates produced are precipitated : the liquid is then filtered, 
i^d submitted to ebullition to drive off the excess of car- 
bonic acid; and the magnesia precipitates in its turn. The 
same means are likewise apphcable to the separation of 
manganese from iron. 



XL VIII. — On improved Taps for Wooden and Metal Screws,^ 
Invented by Mr. C. A. Siebe, 406, Strand.^ 

WITH FIGURES. 

Screws vary from each other, not only in magnitude, but 
also in the direction and numbers of their threads: hence 
there are right- and left-handed screws ; also single, double, 
and treble screws. The apparatus of Mr* Siebe enables 
the workman^ with the same tool, to form either right or left, 
single, double, or treble, wooden hollow screws, of the same 
diameter. The screws capable of being made by these 
implements, allliough very far from being mathematically 
ac<^urate^ will be found to be quite as good as^ the hollow 
screws made in the usual way, and adapted to the purposes 
of various articles of domestic fiimitui^, and to the com- 
moner kinds of machinery. 

The cutter of die tap fbr wooden screws is a thiii quadri- 
lateral piece of steel, of the length and breadth of the 
required screw, and having its longitudinal edges Cut into 
teeth; the teeth in one row being opposite to thd i&tetvak 
in the other, and, therefore, representing the seii^tioii 6f a 
scr6w, the teeth being sections of tiie threads; 

A cylinder of hard wood has a slit sawn Ao^h its middle, 
to receive the cutter, which is to be rivetted into its place:' 
The cylinder terminates in a fiat head, for the purpose of 

* Chiefly extracted from Yol. XLI. of the Transactions of the Society 
for the Encouragement of Arts, Manufactures, and Commerce ; with some 
additional particulars by jthe Editor.— The Society voted its Silver Vukan 
Medal^ and Five Guineas, to Mr. Siebe, for these improved taps. 
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receiving a key, or lever, to turn it by, and in order to 
overcome the friction experienced in cutting the hollow 
screws. 

In order to use this tool, a cylindrical hole, equal in dia- 
meter to the cylindrical stem of the tool, is to be bored in a 
piece of wood; and the serrated cylinder being then intro- 
duced, on giving to it a proper circular or spiral motion, 
will form a right- or left-handed screw, according to the, 
direction in which it is turned ; and, by first entering two 
or three threads, by means of a very simple cutter, fig. 5,. 
the same tap will cut a double- or treble-threaded screw* 



References to the Figures of Mr. Siebe^s Screw-taps. 

In Plate VI. fig. 1, is the tap for wooden screws : it is 
<;omposed of a cylinder of box, or other hard wood, a, a, 
sawn down the middle, as shewn in fig. 2; and of a steel 
blade, i, i, fixed in the wood, by two or more rivets, c,c. 
The piece of hard wood, being first made into a screw, in 
any of the usual methods, the blade is fitted into the slii^ 
and secured by temporary pins : teeth are then filed in 
each side of the blade, to fit the wooden threads of the 
screw : the blade is then removed ; and the threads are 
just turned o£^ leaving the stem cylindrical. The blade 
has also its teeth, towards the point, tapered gradually 
away, so that the first teeth are no bigger than the cylinder, 
as shewn in fig. 3 ; and, after being hardened and tem- 
pered, it is riveted in its place. Previously, however, the 
cylinder must be cut away, on each side, a little, as shewn 
at d^df in the end view of it, fig 4, to make rpom for the 
cuttings. As the cylinder fits the hole exactly, and the 
blade is taper, it secures a gradual and steady cut, which 
may I>e either to the right or left hand. 

Fig. 5. is a V-tool, («, is a section of its cutting edge,) to 
begin the double or treble threads, in order to get a proper 
lead. 

Fig. 6, shews a treble-threaded hole. A cut is made 
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with the V-tool at 1 ; and then another at 2y which shall 
slope under that at 1, leaving one thread. Another, or 
third cut is then made at 3, to slope under 2 ; which, if 
continued, would leave two threads under 1, and three 
threads under 3; and thus give the lead for a treble thread* 

Fig. 7, shews a steel tap, for metal screws. 

Fig. 8, is an end view of i1^ shewing how the steel screw 
has been filed away, to leave the threads of it, on each side, 
like teeth, and quite sharp. It had, at first, been made 
like a plain screw, with the threads behind, at/, turned 
off: it was then filed square, and the threads (or teeth, as 
they may now be called) at two opposite sides were filed 
away, to the bottom of the teeth, and to coincide with the 
plain cylindrical part at/l These taps cut the better, the 
nearer the plain or cylindrical part fills the hole. 

The intent of this tap is, to form right- or left-threaded 
screws, exactly of the same rake ; which are particularly 
useful for making the two dies, or jaws, used in the uni- 
versal-chucks for turning-lathes, approach towards or 
recede from the centre uniformly, a circumstance of the 
utmost importance to their utility. For the purpose of 
making right and left single-threaded screws, Mr. Siebe 
prepares a soft steel plate, of a proper size and thickness; 
having three cylindrical holes made in it, two of them 
being the exact diameter of the bottoms of the threads of 
the screw, and the third opened, to serve as a gauge for 
the size of the cylinders to be tapped or screwed in it* 
The tap is then turned towards the right, in ohe of the 
first-mentioned holes, and towards the left in the other, 
until the threads of the hollow screws become perfect: two 
opposite sloping notches are then filed in each screwed 
hole in the plate (as shewn in fig. 9), but which do not 
pass through the bottom threads; and the plate is then 
hardened and tempered for use, as usual. 

The same tap may be also used for making double or 
treble right- and left-handed screws; double or treble 
entering gaps being, however, previously made in the holes 
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of the plate, as in the case of the wooden scr^ws^ but wkh 
a chisel; and the tap-must be carefuSy entered eithisr way^ 
according to the kmd of 'Screw intended to be cut' This 
operation, however, requires skill, and the hand of an 
experienced workman to succeed well in it* 

It is not absolutely necessary, in making a tap for wooden 
screws, to have an original screw to begin with, as above 
mentioned ; but only a wooden cylinder, of the diameter of 
the bottoms of the threads, with a sUt made in it to receive 
the blade : and the gaps or teeth on each side of the blade 
may be readily made in it, by dividing and filing them 
carefully ; observing, as before said, to make a tooth and a 
gap opposite to each oiher. In this way, a tap for cutting 
the large wooden female-screws- used in carpenters* viees^ 
presses, &c, maybe readily and cheaply made; whereas a 
large tap of the usual construction is an expensive article. 
The solid screws may also be turned with a corresponding 
serrated screw-tool in the lathe, in the manner technicaUy 
termed cutting flying ; and thus both the solid and hollow 
screws may be made sufficiently exact for ordinary pur- 
poses, and at little expense in tools. 

The steel blade, posited across tiie centre of the wooden 
cylinder, is exceedingly well situated for cutting smoothiyi 
and performs its office with a facility that can only be 
known by an actual trial of it 



XLIX. — On the Italian Famish^ or Polish, for Wood. 

We are indebted to the kindness of H. W. Reveley, esq. 
(who acquired his knowledge of this beautiful art in Italy) 
for the following interesting particulars of the process. 

PREPARWG AND POLISHING THE WOOD, 

The marks of the plane are to be completely obliterated, 
by means of the steel-scraper, as is usual in this country ; 
but, instead of using glass-paper, of different degrees of 
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coaarsenesis and finenes^^ in si^cceasion, to remove the traces 
left by the se^aperi pumice-stoney and cuttle-fish-bone^ 
prepared as will be described, are employed in the process^ 
The pumiee-Stone must be sawn across ks grain, endways, 
and be rubbed quite flat on its sur&ce: die wood is then 
to be wiped over with raw linseed-oil ; amk the pumice^* 
stone applied with the oSi, by rubbing in « circular direc* 
tion, until all traces of the scraper are e^ectually removed* 
The thick mixture of pumice-tStone powder and oil is next 
careftilly wiped off with a woollen doth, and a fresh appli- 
cation of linseed-toil made] when the wood will be ready 
for the cuttle-fish bone, which is thus used. The hard 
crust which covers one side of the cuttle-fish-bone being 
carefully taken ofi^ that part of the bone which it co- 
vered must be rubbed flat, and applied with oil, in the 
same manner as the pumice-stone, until it has, in its turn, 
completely effaced all the scratches left by the former: the 
mixture of cutde-fish-bone and oil is then to be completely 
wiped away ; and the wood finally polished, by dusting 
over it the fine dry powder of soft burned bricks (either 
red or yellow, according to the colour of the wood) ; 
rubbing it continually with a woollen cloth, and renewing 
the application of the powder, until the wood has acquired 
a beautifid polish : and, when all particles of the brick- 
dust have been carefully removed, it will be ready for 
varnishing. 

THE VARNISH. 

This resembles the French varnish in its chief consti^ 
tuent parts ; being, like that, made of seed- or shell-lac, 
dissolved in alcohol : but, in order to correct its britdeness, 
a little bees'-wax and gum-elemi are added to it Should 
the wood be dark-coloured, a portion of the gum-resin, 
termed sanguis draconis or dragon's-blood, may be added 
to the varnish, in order to deepen its colour. 

APPLYING THE VARNISH. 

The varnish is applied by enclosing a sponge in several 
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folds of linen doth^ the outside one being of Jine linen ; and 
dipping the face of it into the varnish : a litde Florence- 
oil is then to be applied, in the centre of the varmsh, with 
the finger ; and the varnishing proceeded with in the usual 
manner, by rubbing the whole surface of the wood over, 
with circular strokes, exactly as described m our former 
directions on the French Vambh or Polish*. It will re- 
quire four days' time to complete a table ; and the varnish 
will noti after aU, be so thick as a sheet of paper*. 

ON GIVING A DARK STAIN TO WOOD. ' ' 

Mr. Reveley recommends the application of the nitrate 
x>f silver^ in a dilute state, to the wood, previous to com- 
mencing the polishing and vambhing processes. This 
hint may prove useful to gun-makers, who are in the habit 
of darkening the colour of their gun-stocks by rubbing 
them over repeatedly with linseed-oil in which alkanet-roots 
have been steeped ; but, owing to the length of time re^ 
quired in this operation, the oil thickens, and efiectuaDy 
cuts off communication of the spirit-varnish (use4 in 
giving the stocks the French Polish) with the wood ; and 
the consequence is, that the varnish frequently comes' off 
Ihe stock, in the course of a single day's shooting. 



L.— On the Hydraulic Engine constructed at Augsburg by 
the celebrated Mechanic Reichenbach. 

WITH A PLATE. 
(Concluded from p. ill.) 

• 

In Plate III. fig. 1, of the present Volume, we have given 
a Plan of this Engine, and in fig. 2, an elevation of it; 
— in Plate V. fig. 3, a cross-section of it ; — in fig. 4, a sec- 
tion of the water-wheel and its race ; — and in Plate VII. 
we give details of several of the parts composing it, on a 
larger scale : in all of which figures, the same letters of 
reference indicate the similar parts of the Engine. 

* See Vol. I. p. 356 ; and VoL III. p. 350. 
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IlklcH£NBicCH^5 HydrauUc Engine, at Augsburg. \dS^ 

A, the cast-iron undershot water-wheel: it is fourteen 
feet in diameter, six feet six inches wide, and has twenty- 
four float-boards. 
: BB, two cast-iron pump-beams, with arms. 

CCCC, four brass or gun^metal pump^barreK eleven 
inches in diameter. 

DD, the two brass valve-boxes. 

EE, two brass sucking-pipes, five inches in diameter ; 
having copper strainers, FF, at their lower ends. 

G666, four other brass pipes, five inches in diameter, 
which communicate with the pump-barrels and valve-boxes. 
, HH, two cast-iron pipfs, five inches in diameter, which 
conduct the water from the valve-boxes, to the pipe I. 

I, a cast4ron pipe, seven inches in diameter, leading to 
Ihe main^ 

KK| ca3t-iroa headstocks or plummer-blocks, with 
brass collars, for the necks or pivots of the water-wheel 
shaft to turn in. 

LLLL, other cast-iron headstocks, with brass collars, 
for the necka or pivots of the pump-beams, BB, to move in. 
. M, the wrought^'iron crank, fifteen inches long: it hat, 
Ibesides one of the . two necks or pivots upon which the 
water-wheel turns, two other necks ; the one, three-and-a« 
half inches ; and the other, three inches, in diameter. 

N, the shuttle. 
' OO, screws, whidb regulate the rise or fall of the shuttle* 

PP, large blocks of stone, which support the beams, 
BB, &c. 

QQ, &c.r openings made in the blocks of stone, for the 
purpose of affixing the lower screwed nuts to the boltSji 
n, 0, &c which secure the headstocks and pump-barrels 
in their places. 

R, the reservoir, which receives the s.pring- water to be 
raised by the engine. ' 

SSSS, the four piunprrods. 
TT^ the water-wheel race. 

The cast-iron shaft, or ule of the water^wheelj eonidsta 

VOL. V. p 
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of a hollow cylinder and two conical ends, with flanges, 
joined together by screws and nuts ; having plates witlk 
square holes in them, at each end, a, a, through whick 
pass the thick square stems, &, &, of the neck* or pivots : 
the inner ends of the necks are made smaller than the fore- 
parts^ and have shoulders, which abut against the smaller 
square holes in the inner plates, d, d, of the water-wheel 
shaft, and are secured firmly by keys or wedges, c, c» The 
cast-iron arms and rings are also united to the shaft by 
screws and nuts, as shewn in the different figures. 

Fig. 5, b one of the brass valve-boxes, DD ; e^ e, die 
lower valves, and f,f, the upper ones ; g, part of one of 
the sucking-pipes, EE; h,h, partsof twoof thefourbrasi 
pipes, GGGO ; f, part of one of the two cast-iron pipes, 
HH ; k, k, holes, for the screws to pass through, whicK 
secure the division-plate in its place in the valve-box* 

Fig. 6, one of the cast-iron headstocks or plummer"- 
blocks, K^ K, or LLLL ; Z, the bottom-plate ; m, m, holes 
for the screws n, 7i, to pass through, which secure the 
headstocks in their places on the blocks of stone PP ; o^ e^ 
the sides of the headstock, through which pass the nafews, 
pj p, with screwed nuts, which secure the brasses^ q^ q, and 
covering-plate, r, in their plaoefs 2 the niits of tbe screws, 
p, p, are prevented firom becoming unscrewed, by two small 
steel screws^ which are screwed into the plate r, close to 
them. 5, a hole in the plate p^ conunui^icatihg with ahother 
m the upper brass of the colliEir, to admit oil, to hibrieate 
the neck or pivot 

Fig. 7, the iron crank, widi one of tli^ necks or puFots 
of the water-wheel shaft, and its two other necks ; tipoll 
one of which is shewn, at t, part of one of the two connect^ 
ing-rods, which communicate motion, from the watier-wkieid 
shaft, to the arms of the two puinp-beams, BB. 

Fig. 8, a section of one of the brass pump-barrels, wi(3> 
its piston in it : and fig. 9, a cross-view of ttie piston-tbd, 
and a section of the piston. 

Th6 pistovi U is onit^d with tjpe pistourrod^- fajf a^lall 
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and socl^ in ii^ eentre^ which allows the piston-rod tb 
play freely Iberein^ and also permits the piston to tum^ 
and ehange its place in the barrel^ so as to prevent it from 
galling it. The lower hemispherical cavity, for the bidl 
on the lower end* of the piston-rod to lodge in, is made in 
the piston iti^elf : and the upper one is formed in tWo semi*- 
cylindrical pieces of brass, W, which encircle the end of 
the piston-rod> and are themselves confined in their places 
by a brass-ieing, WW, (shewn separately in fig. 10,) which 
is secured by screws to the piston ; and between which 
nng, WW, and the shoulder, XX, the leathers of the 
piston are lo^ed. The ring WW, and the piieces YV, 
have a conic^ perforation in their centres, to allow the 
play of the piston-rod Within them. 

In figures 7, 8i and 9; is shewn the manner of uniting 
the connecting-rods with the necks of the crank, and- the 
arms of the pump-beams ; as also of connecting the piston^ 
rods with those beams. The piston-rod y, or tfa^ con- 
necting-rod /, have ah' iron staple or staples, z, », fitted 
acctu^tely to them, within which the brasses, tt^ttf are 
placed, which encircle the necks of the crank, or the cy- 
lindrical bolts, which are passed through holes in the arms 
and pump-beams, and secured by screws and nuts ; and 
through the sides of the/staples, and the ends of the con- 
necting-rods and pistoi^rods, hol&s are made for the iron 
wedges, tzy to pass through, which, are caused to act so 
as to allow of the proper motion of the brasses upon the 
necks or bolts ; and the wedges themselves are prevented 
from coming out, by the steel screws, j, s, binding upop 
them. 

After this detail of the various parts, the. action of the 
Engine will be readily understood. The water-wheel, by 
its single crank with two necks, and the two connectiipg- 
^rods, communicates motion to the arms of the two pump*^ 
beams (as shewn in Plate III. fig. 2) : an4 each of these 
works two of the four piston-rods. The pumps, on the 
rising of their pistona, draw die wilier up from the reserr 

p2 
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vpiTi through the pipes £E^ into the Talve-bozes DD^ 
through the lower valves, as shewn on the right-side of 
fig. 5| into their barrels ; and on the descent of their pis- 
tons, force the water, so drawn up, through the pipes 
GG, &c. again into the valve-boxes, and through the 
jupper valves, into the pipes HH (as shewn on the left of 
fig. 5), Mid from thence into the main-pipe I, which conveys 
it to a reservoir situated at the height of one hundred feet 
above the engine, from whence it flows^ to supply the dif. 
ferent parts of the city. 

The machine is exceedingly simple and well cootrivedi 
and does great credit ta the skill of its celebrated con- 
structor. We think the application of the ball and soeket- 
joint to the pistons a very happy one, as it entirely does 
away with all cross^strains. It b beginning to be employed 
with the. same intent in this country : and we have been 
lately informed, by B. Bevan, esq. Civil Engineer, that 
it is appUed to the beam of a steam-engine of seventy- 
horses' power, constructed^ under his directions, by Messrs* 
Murray and Co. of Leeds, in place of the usiud crossHoo* 
tions, and with tiie greatest success^ 



LI.— 0» a new4fwenied Pointer^ Rest, or SubstiftUe for 
the Maul-Stick. By Wiliuh Brocxbdon, Esqfi 

With figures. 

Sir J II, Carabine £^eet, Bedford Sgart, Maif 3, %tit. 

The painter's rest, which accompanies this Letter, needs 
little description to explain its use : it is intended as a sub- 
stitute for the common maul-stick, the inconvenience of 
which has been often felt by painters ; sometimes, from its 
increasing the pressure, to the fatigue of the hand which 
also supports the pallet; often, in spite of the padding with 
which the end is armed, doing injury to the picture, if not 

* From Vol XLI. of the Transactiom of the Socie^ for the JBiieott- 
ragemeot of Arts, lAanufacturei, and Commerce.-— The Sodeij voted 
its Silver Isis Medal, te Mr. Brockedoa, for this invention. 
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quite dry. These disadvantages are obviated bytihe 
machine which I have the honour of submitting to the 
consideration of the Society. It consbts of & frame^ widi 
feet of unequal length ; the longest being always placed 
under. the easel, that the pressure of the hand may not 
turn it over towards the picture. In the outer frame, a 
sliding-frame is made to raise^.and be fixed by a ratchet: 
if the height required exceed ihe extent of the ratchet, 
the swing-frame will again extend the elevation, owing to 
its pivots being placed out. of the centre. 

The machinie is capable of any adjustment, from a low 
sitting elevation to a very high standing one, and, is firm 
enough to steady the hand perfectly. 

I am. Sir, &c. .&c. &c. 

A. AiKiN, Esq, S^cretarpf.tfc. ^tf. W. BrqCXEDOV. 



The follomng testimonials in favour of Mr. Brockedon*s 
invention have been received from the artists whose names 
are subjoined :•<« 

r 

CERTIFICATES. 

RuistU Squatty May I6i 18S3. ' 

Having attentively examined the painter's rest, invented 
by Mr. Brockedon, I have no doubt of its affording great 
assistance in paintmg works which demand deUcacy of 
execution and minute accuracy. It may indeed be of 
considerable use to all artists who paint sitting; and would 
be needless or inconvenient, only in the execution of pic- 
tures of large dimensions, for which a standing posture 
and frequent retiring from the work are necessary. 

Thomas Lawrence, P. It.^. 



Sir, JrgpU'Plaee^ May 16, iSSS. 

; I think joixr inveijition of the painter's rest for thel^id 
must be of great, use to ^pointers of small pictures, and 
of much value to them : but in large compositions, ttie stick 
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intfie Kandirillbe required; and to paintera of gceatiworks^ 
this invention can4>nly become necessary in the last touches 
in finishing the worL 

I am Sir, &a &c. &c* 

Jamss Nqbthcots. 



The apparatus you have invented as a substitute forthe 
tnaul-stick, appears to me so completely calculated to pre- 
vent the many difficulties and dangers resulting from die 
use of that most inconvenient of all the tools we artists 
irork with, dutt I, as one, offer you my best thaidcs for tt 
discovery that I think must ensure the gratitude of fiie 
whole fraternity, as soon as it is known to thenu 
* I should like' to have one as soon as possiUe. . 

I am. Sir, &c. &c. &c. 

C. R. Lksue. 



Sir, 30, jiOsop't-Buildingt^ f^ew-Read, JMby IS, iSSS. 

I have examined your invention of the painter's res^ 
and find that it answers every purpose of the maul-stick, 
with the advantage of not touching the picture : it would 
answer in the execution of any of my works, and meets 
miib my entire approbation* 

I am Sir, &c. &c. &c. 

John Ma&tin. 



SlE, Mirlbormtgh'Sireii, Ma^f 13t ' 

After ftxaminii^g your contrivance for a painter's rest, I 
iun satis^d that it possesses many advantages over the 
common maul-stick, providing against many of the acci- 
dents incident to the use of the latter ; and that it will be 
foimd a valuable acquisition, particularly in works of minute 

execution. 

. I am. Sir, &jc. &c. &;c. 
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Rqf^ence to the Drawing of Mr. B&ockedom's Puinieis 

Rest.-'-Plate YI. 

Fig. 10, a perspective view of the rest; p p, two standards 
'framed togetker n&a^ the foot-board by a iuross bar^ and 
by the bar x at top$ q^ a rack cut in th^ right-hand one ; 
r, the click oatdhing in it ; s^ s, two other standards framed 
'together only by the bars t and v^ having rebates along 
.their outsides, fitting into grooves in the inside of th^ 
standards p p, which serve as guides to them when sUding 
•Up and down. The fr^me s sis supported at any required 
height, by the click r; uu, a long frame, filling the space 
between the standards s s; it is fixed to these latter by th<^ 
.thumb-screws w w^ The upper part of this frame form^ 
(the rest for the arm; and^ in order tojprevent it from turn- 
ing on the screws w w^ ^ pin or bolt x pushes i^ to fix it : 
this pin is shewn in %. 11; it has a loop-hole, through 
which (St smaller pin passes, to keep it to its place : by with- 
drawing the little bolt x, the frame u u may be turned half 
•round on the screws w w, and then secured by them and 
by the bolt, ss& shewn by dotted lines, to give an additional 
elevation ; the same rack, q, giving the intermediate height 
between this position and the former. 

Fig. 12, shews a bird's-eye view of one foot y y, and 
standards p and 5, and part of the frame u. The painter 
gives additional steadiness to the resti by putting one foot 
on the foot-board yy, in front. The whole rest inclines 
from top to bottom about as much as an easel in use gene- 
jrally does ; and the long feet go under the canvas, to let it 
approach near enough. 
Fig. 18, is an enlarged view of the spring-catchy or click, r. 

LII. — On reducing Zinc from its Ores ; — On making supe- 
rior Cornish Retorts and Crucibles; — On Braconnot's 
Blue Colour; — and, On the French Adulteration of IVhite 
Lead with Whiting, — By a Correspondjsnt. 

Sir, Fa/moiKft, J*c&. 19, 1824. 

J AM under the necessity of troubling you once more, on 
the subject of smelting zinc^ in consequence of your ob- 
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nervations on mf last Letter. I had the pleasure to know 
the late Mr, Sheffield^ and have had an opportunity of 
conversing with him on the subject which is now bef<Nre us; 
«nd also on smelting copper and lead : and I thidk that he 
was not quite -so well informed on the process of making 
sinc^ as he was <m many other parts of metallurgy : and this 
maybe accounted for, from the secrecy with which die 
operation has always been -conducted: so secretly, mdeedi 
has it been carried on, that, tdthough many practical 
chemists have given descriptions of spelter-making in tiieir 
works, not one of them, that I have seen, is correct. • The 
following is what Murray says on the subject, in his ** Sy- 
stem of Chemistry ;** and which you will find copied, almost 
verbatim, in ail the works of (fur eminent chemists, who 
hav^ noticed the subject. ^ Calamine is the ore diat is 
always wrought. Being pounded, it is mixed with charcod-: 
the mixture is put into conical pots, closed at the head; 
an open iron tube being fixed in each, reaohkig nearly to 
the top^ and descending through the bottom; and termi- 
nating in a vessel of water. The vapours of zinc, passkig 
through the tube, are condensed in the water." Now ca- 
lamine is not the only ore which is used; for zinc-blende is 
fnisted with it The whole of the calamine isnot pounded ; 
Tior is icharcoal the only substance with which it is nixedj$ 
nor does the description of the pots give a eorreet idea <£ 
their shape. The iron tube does not reach nearly to the 
top of the pot, fer it does not even enter it at all ; n^her 
•does it terminate in a vessel of water ; nor ape the vapours 
of zinc condensed in the water. I think, when you have 
•seen the description of the process which I have promised 
you, ^nd which is the exact method pursued in all th^ 
spelter-works, you will agree with me in these remarks ; 
iand will also, perhaps, be convinced that the pots which .are 
now in use are, upon the whole, best suited to the ope- 
ration. Having made these preliminary remarks, with 
a'view of pointing out to you the possibility of Mr. ^Shef- 
field not having had an apportunity of iacq[uiring amch 
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experience in ihe practical part of zinc-smeltingi I sliaH 
now notice. the observation. which has induced me to write 
to^ou. *# 

You say, '^ As to the zinc-pots requirkig to be changed 
at every charge, . we do not see the necessity of it ; as a 
sufficient space, might be ;left around the bottoms of the 
tubes, to receive the refuse of several charges^ by only 
leaving out some of the perforations at the bottoms of the 
tubes." You are not aware, , that the diminution of a 
charge in a spelter-pot does not amount to a third-part^ of 
its bulk: but if it were diminished, for example^ after the 
zinc had been worked off, to one eigbthpail; of its original 
bulk, it would be impolitic to let it. remain, and introducea 
fresh charge upon it; because the produce of zinc would 
be deficient in the exact, proportion, viz. 841b., whilst 
theexpense of coals imd labour would be exfictly thesune: 
and if another charge were worked off upon.tbis residuum, 
there would be a deficiency. of metal, to the value of 3/. in 
one week's work ;— and if you go on in this way, for several 
successive charges, the produce would be reduced almost 
to nothing. A considerable quantity of coal is put into 
the charge, which increases in bulk by the i^pplication^of 
heat: the rough calamine remains in light spongy pieces, 
little reduced in size : the carbonaceous matter wastes only 
in proportion to the quantity of oxygen with which it 
combines from the ore : and the blende, which occupies bul 
a small space in the pot, diminishes about one third part« 

The Retorts, which I mentioned in my last liCtter, as 
being very good, are made of pipe-clay 3 parts, and sili- 
ceous sand 1 part, the grains of which are about the size 
that will pass through a hole made by a stout pin. I 
mention this particularly ; because if the sand be coarser or 
finer ^ the retorts will not be so good. This sand is found 
only in one place in this county, at the foot of a hill called 
' St Agnes' Beacon, . on the north coast ; and the .day 19 
generally imported from Poole, in Dorsetshire. 
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OraciUes made with thk composition also stand lilt 
jpreatest degree of heat that can be excited m a wind-furnmoe. 
1 bafie used them in a furnace which produced a degree -cC 
'heat equal to 166° of Wedgwood's pyrometer, and Iherf 
were «ot fiised. The Hessian brudblesy which are consu 
dered the best, are sud to melt at 150^ of that pyrometer. 

' In No. II. of the Third Volume of your Repository, 
yod baTe given M. Braconnot's process for making a 
lieai^ul Blui Colour'*^. When I considered that the in^ 
gredienta there mentioned are those which are used for 
Making Miner 9:1 Oreen ; with the exception of the acetic add^ 
which always produces a green colour with copper, I enter- 
tained some doubts about their making a i/tie colour. As 
I am connected with a colour-manufactory in this neigh- 
•bonrhood, I resolved to try the experiment, and to ascer- 
ttain whether it would answer to manu&cture it in a large 
way. I therefore followed M. Braconnot's directions very 
sUricdy ; and I found, from the result, that my suspicions 
were verified ; for a fine pale green was produced.— I think 
there must be a mistake in the translation from the French ; 
for I am positive that a hlue colour cannot be made by thk 
.process. 

Before I conclude, I must say a few words^ by way of 
jcaution, to those who may be induced to follow the example 
of the French^ in adulterating their White Lead, which is 
mentioned in page 127 of your last Number; where it is 
said, ^^ It has been found that a mixture (or 12th part) of 
chalk will giv^ the ceruse those qualities which the worl^- 
men desire," and the chalk is to be whitened by means of 
muriatic acuij ! I know, from experience, that chalk, or 
Paris White, added to white lead,, will greatly injure its 
quality : it will make it turn yellow : and the presence of 
either of thesesubstances will be immediately detected by the 
painter who understands his business. Barytes, which is 

* From the Quarterly Jonnud, edtied at t^e Royal InstitaticMi. .. 
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idso aaentioTied; is not so objactioiiaUe : but pure white 
lead, ground in oil, wH cover better, .stand better, and look 
better, than any other inis;ture.-^HoneBty will always be 
4^und to' be the best policy* 

I am, Sir, your obedient 8«rvan<^ 
T. Gn.L, Esq* R. £• 



I/in.— .On the FertilixaHon of the Female Blossoms of 
Filberts. ' Bif the Rev. GtoROB Swayne, Corresponding 
Member of the London Horticultural Society. -^In a Letter 
to the Secretary.* 

Dear Sir, . Dfrham, near Bttth, Jan. 31, 1823. 

We have it recorded, as an undoubted fact, in the Annals of 
Botany t, tHat the flowers of a male Palm-tree J (Palma 
m^orf oliisyiabelliformihusj , which were carried firomLeipsic 
to Berlin, a distance of twenty miles, and there suspended 
over the branches of a female tree of the same species, 
caused the latter to yield, in the first yeai; of the experi- 
bient, above one hundred ripe fruit ; and, on repeating it 
the second year, two thousand ; though the tree had for 
thirty years preceding regularly blossomed^ without ever 
perfecting fruit There is some reason to believe, that, 
by a similar operation with tlie male flowers of the wild 
Hazel from the neighbouring lanes and hedges, in most 
cases within the distance of a single English mile, the fil- 

♦ Prom Tol. V. Part III. of the Transactions of the Xiondon Horti- 
<ovltural Society. 

t See Philosophical Transactions for the Year 1751. Vol. xlvii. p.l6d. 

X The name oV^ Palma major foliUfiaheUiformihus^^* as given in the Pkper 
of the PkilMupkbial TrmuactUnM Te£srxed to, is not to be Ibund in any of 
the works extant at that time, which treat on plants ; and a difficulty 
has in consequence arisen, |n ascertaining the particular species of Palm 
jwhich' was the subject of the experiment. Lxy Vitus, in his Ditqniiiiim 
de €exu Plantarum^ (Jtnaen. Acatt. Vol X p. 125.) adverting to the fact, 
states this plant to have been Phcenix dactyUfera, the Date Palm ; and 
mentions his having young plants in his own garden at Upsal, raised 
&o«i the Daitt produced. by the expeiiment. Sir JaJixs Smitb, how- 
«Ter, in a note to his bUroductim tf# Botan^^ (Sd edition, p. S45,) coxyec- 
iliiriM it to have been RhafM fUAeUifwmii^ from. th6 use Af the tenns 
^"•/•Uttflah^a^ifrmikm'' in. the oiigima paper. 
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bert-trees in our gardens and orchards may be made to 
produce *much more fruit than they commonly do. 

When I first came to reside at Dyrham» (which waa in 
the year 1806,) I found two young filbert-plaiits, about 
three or four years old (from suckers) or probably more, 
growing in a situation which I did not approve of; and 
caused them to be removed, and planted in a comer of a 
amall garden, on a ditch bank which parted my neighbour^ 
premises firom mine. Here they were suffered to grow 
in their own way, with no cultivation, and scarcely any 
attention bestowed on thenu As, after many years, the^ 
had borne none, or bat little firuit, so little or none seemed 
to be ei^pected from them: but casually passing by than 
in the second week in February , in the year 1830, I was 
rather sui^rised to see a considerable number of acarlet 
blossoms thereon, in a state of expansion*; but, at the same 
time, very few catkins; and those few seemed to be in a 
very imperfect state, not a single one being nearly pre- 
pared to discharge its farina. It immediately struck me, 
that the sterility of nry filberts, hitherto, had been occa- 
sioned by a deficiency of male blossoms. At the same 
time it occurred to me, that the only probable remedy for 
the present deficiency, as the female blossoms seemed to be 
already prepared for male influence, was, to proceed, with- 
out delay, in quest of some male flowers of the common 
hazel, which I accordingly did; and after searching some 
sheltered pfirts of the neighbouring lanes, I at length found, 
on some very 0I4 wood, a few sprays of catkins just be- 
ginning to open. These I gathered, brought home vrith 
care, and immediately suspended on the upper part of one 
of my filbert-trees the most to windward. In a day or two 
after, I repeated my search, and obtained a few more ; and 
so continued, whenever I took a walk, to bring home a few 

* There had been, immediatelj preceding, a fortnight or three wedn 
of very fine and remarkably warm weather for the season, which had un- 
doubtedly caused these blossoms to expand before their usual time, which 
commonly does not happen before the latter end of the miMitlu . . 



S'Wkt^itm the BsriiWtatian of FilbM-4ft$9, £05 

small branches beanag expanding catkins/ and to faan^ 
them tt]^ upon' diftearent parts of my filbert-tr'ees, for the 
spaoeofa week.or ten daysi when the frost, which had 
been very severe in the early part of thie preceding month 
of January, again set in with increased severity ; so much so, 
indeed, that it killed and scorched up nearly all the catkins 
of the hazel, even those which had not shed their dust; and 
I entertained little doubt that the female blossoms of my 
filberts had shared the same fate: but it proved otherwise* 
In the course of the summer, perceiving some appearance 
of fruit, I gave orders that no person should gather a filbert 
from my trees : these orders, I have no doubt, were stricdy 
observed. At the time of ripemng^ I collected the^ whole 
of the crop myself^ and immediatdiy weighed it The 
weight was exactly two pounds. ^ Now, . although this 
would seem but a moderate crop for two filbert-trees (or 
rather bushes, for* each has several stems) which had been 
growing nearly or quite twenty years^ yet it was more than 
they had ever produced before, not only in any one year» 
but (I believe I may venture to say) in all the y«ars of 
their previous exbtence; and if I calculate rightly, it is 
more than double the annual average quantity which the 
Rev. Mr. Willfamsok, in his valuaUe Paper on Filberts^, 
allows the Kentish orchards to produce : that is,^^ suppos* 
ing the trees in those orchards to stand six feet apart, or to 
occupy thirty-six square feet of surface each; which, as 
they are not suffered to grow more than rax feet m height 
I should suppose to be a proper distancet. 

On the S8th of the November following (1820), taking 
a view of my filbert-trees, I observed so large a quantity 
of young catkins <m them as induced me to count the num- 
ber ou two of the boughs ; from whence I computed 
that there could not be fewer than one thousand five 
hundred* As I. had never remarked so large a quantity on 

" • See Vol II. p. 858. 

f Ms. WiUiamson, wbose ti^es axe allowed to grow more in a naturaL 
state, has fifty-seven trees on three-hundred and sixtj square yards of 
ground : these I calculate, therefore, to stand about seven feet apart. 
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them before^ I eonduded, tfasti from some cause ov oth^r^ 
tiieir oonstitutkm was altered, and that in ftitnre diejr 
would hare no need of extrinaie aasiitance. But, on agaitt 
making them a Tint in the begimnng of the succ^edh^ 
Fehruary (ISSl), I found diat more than three-foniifes of 
the catkins had vanished* StiU, I supposed there raighli 
renuun sufficient for the purpose of fertilii»tion : but #he-^ 
ther SO9 or not, I had determined to leave my trees, Ih^ 
next season, to their own exertions^ In the summet, I re^ 
peated my order, that my filberts were not to be touched; 
whicb I might as weH have omitted, as there happened ixi 
be very HtUe temptation. Ih the beginning- of September 
(1831) I picked, I believe, every filbert on these trees; 
and, although.I do not remember their number, yet I'per^ 
fectly recollect tliat I grasped the whole at once hi mf 
single hand. 

In the following month of October, before the leavei 
were well 0S9 1 cat short the boughs which had projected 
into the garden ; thinned them considerably, by taking out 
some of the oldest, crooked, and stunted wood ; and pruned 
what remuned with some severity* At this time the^e ap^ 
peared a pretty fair shew of young catJdns, but by no tueadiA. 
so many as in the autumn, of the former year (18^). By 
the S6di of January following (18SS), these catkins had 
nearly all disiqipeared ; and of those few which remained^ 
not one would have blossomed in any degree of perfection: 
However, as it was my intaition to repeat the experiment 
of auxiliary catkins, I caused every remaining one to be 
carefiilly picked off; that,^ in the ev«nt of any fruit Hpen- 
ing the next season, the service of the fruCtifyiihg^ dii^ 
ought be suli^ect.to no uncertainty On* the 18th of 1^ 
broasy (18^) I caused several small branches of the cat^ 
kins of the hazel to be sus^>ended on them; as I intended 
that the>opecation should be performed on]y once; at whidi 
time, it is proper to state, I saw so very few female blos- 
soms (|rpm the bearing-wood having been so much dimi- 
niAedby the pruning in the previous autumn), that I conr 
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eluded it to be impossibk iktBxe could be mueh fruit ; but 
that if there should be any^ ihe poBen of the suspended 
amenta of the hasel must have a idiai e in- their production. 
The next day (February Idth, 18@S) I made a yisit Uk 
the neighbouring farmer's orcbard, who has a Towt of four 
filbert-bu^s, which have been growing therein, quite in 
a state of nature^ for forty or fifty years, and standing about 
six feet apart. These I examined nunutely : Ihe scarlet 
blossoms were in plenty, but I am confident there were not 
more than twenty, oadtina in any degree of perfection en 
the whole four busies ; and the owner's wife informed me 
^at they had borne hmrdly any fruit fbr many years past; 
I then told her, that if she wished to havie any filberts m 
the ensuing season, s|ie must immediately procure some 
branches of catkins from the nut-bushes in the hedges^ and 
hang tiiiem upon the tops of her filbert-trees. She seemed 
mueh delighted tf> hear, that they eould be made to bear by 
so easy a contrivanee, and'promised it should W done. I 
have since understood that it was done, the next day. Ok 
A^ 7th of August, I8^f before the filberts were rtpe^ and 
of course b^ore I eoald suspect there might have been any 
diminution of them by depredation^ I gathered every filbeH 
I could .find on my trees ; imd on counting and weighhig 
the collection, I fbund the numbep to be eighty*six, and tte 
weight half-a-pound. This was a much greater produce 
than I had reason to expect, frcHn ihe scanty appearance of 
the female blossoms in the month of February ; and preyed> 
to my judgment, that the catkins of the haael had wrought 
their due effect; more especially as there was not a shigfe 
n^t in the whole number n^itbout a kerneli, even in acJuster 
of nine, whidi I found among them ; nor could I observe A 
maggot in either of theiin^. . On the last day of the same 
month (August 31st, 1821), my neighbour sent me sit 

m 

• In s communfc^tl6n from Mr. "VRHiamson, with which I was fiu 
Youred on the, 8th of March 1S93^ on this sulgect, he states that IMt 
year mt cm filbert in fbrty was good, owing to the ravages of the HtiN 
tnaggtiu. But, Query, Might not the iUkIrd hav^ been caused by a de*- 
ficiency of &rina ? 
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pounds* of very fine filberts, as. the produce of his four.oU 
stunted trees : he has no others. 

If I rightly understand Mr. Williamson's description (m 
the Paper before referred to) of the Kentish method of 
pruning filbert-trees, the pruners, in their mode of openi^ 
tidn, necessarily cut away a great proportion of the male 
blossoms, (for these, I beg leave to state, are for the most 
part produced towards the extremities of. the strongest 
shoots,) in order to increase the number of female ones^ 
Mr. Williamson indeed says, that, '^ in pruning,- care must 
be taken to have a due supply of males, to fructify the 
female blossoms, or our previous trouble will be entirely 
useless :'* but he does not say tiiat tiie Kentish operators 
pay any at;tention to this impcMrtant point: and I am rather 
inclined to suppose, that the original inventors of their 
method might have designedly cut away tiie catkins ; on 
the principle formerly acted upon by many gardeners, who 
carefully picked off tiie male blossoms of tiieir cucumbers^ 
under the notion of being fabe blossoms. Whilst, there- 
fore, I reflect on the great uncertainty of there remaining a 
due supply of males to fructify the females, under the us* 
merciful abscissionf described to be annually practisedr hi 
die filbert-orchards in the county of Kent, — in conjunction 
with the result of the above-detailed experiments, — I feel 
fiilly persuaded, that the possessors . of filbert-trees, as 
well those who have adopted the Kentish method of pmn* 
ing as those who never prune at all,^ would find th^ 
account ia suspending a few small branches of caddna of 
the common hazel on the tops of their filbert-trees, at the 

* Filberts were last season so scarce in the neighbourhood of Bath) as 
to sell from a shilling to fourteen-pence a pound, in the fruit-shops of that 
city. 

^ Mr. Williamson sajs (in the communication above referred to),** The 
leading-shoot is every year to be shortened two-thirds, or more; and tl)# 
whole height of the branches must not be suffered to .exceed six feeiL 
£very shoot that is left to produce fruit, should ako be tipped." Mr.pHiL- 
isVff^ in his " Fomarium," page 17 2» informs us, that ^^ in Kent, the 
fiih^rt-trees are not suffered to grow above five or six feet high ; and are 
kept with a short stem, like » gooseberry-bush, and very thm ojf wood ; 
somewhat in the shape of a punch-bowl." 
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deasoft of dispersing their farina ; not only as making an 
addition to the too scanty number of those naturally re- 
maining tibereon, after escajping from the knife of the ptuner, 
the depredation of biifds, and the inclemenqy of the winter ; 
but (if my conjecture be weU founded) ^ supplying them 
irith pollen, of a more fertilizing nature than their own. 

With respect to the extansive filbert-grounds in the 
neighbourhood of Maidstone; as it would be quite futile 
to recommend a levy of auxiliaries from the lanes and 
hedges, or even from the woods and coppices, for concern^ 
of such magiiitude; it may deserve the consideration of the 
occupiers, whether, under the continuance of their present 
method of pruning, it would not be worth while to try the 
experiment of introducing a few growing plants of th0 
native or wild hazel into their plantations of filbert-trees 
(which last may be considered as exotics) ; and suffering 
them to grow at large, without attempting to despoil them 
of any of their golden honours : as I entertain a strong 
suspicion, that the very frequent failures of the fitbert^srops 
(Mr. Williamson tells us that they totally fail three years 
out of five) are, in great measure, occasioned by a de- 
ficiency, either in number or in power, of the male blosr 
soms. Without some such auxiliary dependence, I should 
much prefer Mr. Williamson's method of pruning to that 
of the Kentish pruners ; how. celebrated soever the latter 
inay be, or bow extensively soever it may be practised in 
the filbert-districts. 

In whatever soil or situation I have sjsen filbert-trees 
growing, as well as the common hazel, they have been 
attended with a continual succession of suckers from their 
roots ; or, if the latter have not been permitted to grow 
up, they have shewn a strong tendency to produce them.: 
which would seem to indicate^ that it is natural and therer 
fore necessary to the complete prosperity of those trees 
(or rather shrubs),, that their wood should T)e often renewed, 
It appears to me, therefore, to be. in direct opposition.to 
this propensity of nature, to keep them always on the same 

VOL. V. Q 
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stem ; which I understand is the custom in Kent I should 

rather think it more like pursuing the indication of tliis 

unerring guide^ to permit several stems to arise from the 

same root; and^ after a certain period^ to be constai^ 

cutting out some c^ the old worn-out wood, and training up 

some of the strongest suckers in its place. The more I 

contemplate this subject, the more am I convinced that 

there is much room for improvement, in the means of 

obtaining, regularly, adequate crops of this very agreeable 

firuit. 

Your very obedient servant, 

GeoRGB SWAT2IE. 



LIV. — On the Advantages of planting Forest-Trees amongst 
Furze. By Captaik John Hawkins. • 

(Concluded from p. 132.) 

The land then was prepared for planting, in three different 
ways; viz. one portion was cleared of the furze-roots, 
ploughed, and sown to oats ; a second portion was cleared 
by rooting out the fiirze with mattc^cks, without using the 
plough, which indeed could not have been worked ; and the 
third portion underwent no other preparation but that of 
cutting off the growing furze with a hook. 

Mr. Pontey imdertook to plant fifteen acres and a half 
by contract, between the first day of October 1818, and 
the first day of April 1819, at the rate of 3,750 young fo- 
rest-trees per acre, of from one to two feet and a half high ; 
and to fill up all vacancies during the two following years, 
excepting such trees as xaight be destroyed by the depre- 
dations of cattle; for three poimds per thousand trees.' The 
other two acres of fiurze-brake, being very rugged and rocky^ 
were plfuited, during the same season, by Richard Penny 
and other labourers, by the day. The remaining six acred, 
situate on the slopes of old slate-quarries, and on the sides 
of brooks, and other places not fit for ^cultivation, were 

* From Vol. XLT. of the Transactions of the Society for the Encou- 
ragement of ArtSji Manu&ctures, and Commerce. 
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planted, in a similar manner^ during the following season, 
by Richard Pe^ny and others, by the day, without any fuT'- 
ther preparation to the land than cutting off the growing 
jfurze widi a hook* The young trees were planted four feet 
asunder, amoimting, in the whole, to 53,253 trees, averaging 
libout twenty inches high. 

In the Spring following the planting of the young trees, 
die furze-roots sprouted ; and I caused the furze-shoots in- 
terfering with the young trees, together with the grass, 
brambles, and weeds contiguous to them, to be cut off with 
a hook, and placed around the roots of the young trees, 
leaving the furze-shoots, grass, &c. standing in the inter- 
vening spaces between the trees, to shelter them from the 
wind and storms. The same process was followed in the 
other portion of the plantations previously sown to oats, 
and likewise in that portion from which the furze-roots had 
been dug up with mattocks ; repeating the process three 
different times during the first season, twice the second, 
and once the third year. 

The parings of the furze, grass, &c. placed around the 
young trees protected their roots from the sun, retained 
the moisture in the land, and formed an excellent manure. 
The expense of the process was trifling ; a man being able 
to accomplish about three parts of an acre in one day. The 
young trees have now completely overcome the furze and 
all other undergrowth, requiring no further care. 

The result of the whole has been less failures among the 
young trees than Mr. Pontey, an old planter of upwards 
of thirty years' experience, has ever known; and although 
the same process of cutting the undergrowth was prac- 
tised on every part of the plantations, and all of the young 
trees are exceedingly vigorous and luxuriant, still, contrary 
to all expectation, the young trees planted among the 
furze-roots have a decided superiority over the portion 
previously sown to oats, and to that cleared of the furze- 
roots with mattocks ; there being scarcely any perceptible 
difference between the two last-mentioned portions. 

Q 2 
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• As the method above described^ of planting young 
forest-trees in brakes of furze^ seems to be in every respect 
preferable to the common mode^ and far less expensive^ 
and, as the method of cutting the undergrowth, and placing 
it around the roots of the young trees, has produced un- 
common vigour and luxuriance, and ensured less faihues 
among the young trees, thereby securing the hi^y^esired 
object of bringing up all the trees of young plantations of 
the same age and growth, not only among the fun^ but 
likewise on the land prepared for planting in the usual way, 
><— I have been induced to lay the above account before the 
Society, accompanied, I trust, by a satisfactory Certificate* 

I am. Sir, &c. &c. 

A. AiKiN, Esq. Seeretaty, tc ie» J* HawKIKS. 



CERTIFICATE. 

Pfymmilh, Ma9 18, 183^. 

I, John Pontey, of Plymouth, do hereby certify, that I, 
with my servants under my direction, have planted, on 
Captain John Hawkins's estate, called Flear, in the parish 
of East Allington, near Kingsbridge, in the county of 
Devon, between the first day of October 1818, and the 
first day of April 1819, 4,235 young oaks, 3,260 elms, 
2,400 ash, 1,185 beech, 700 sycamore, 830 sweet-chesnut, 
1 2 horse-^hesnut, 1 60 walnut, 50 poplars, 40 limes, 20 planes, 
17 birch, 30 pineasters, 70 silver firs, 40 Balm-of-Gilead firs, 
ISOsprucefirs, 5 black-spruce firs, 10 Norway firs, 40 black 
AmericiEiii firs, 5 Weymouth pine firs, 30 of sorts firs, 
23 deciduous seedlings of sorts, 12,850 larch, and 1J?,560 
19cotch firs^,-^total, 38,207 trees, of from one to two-and-a^ 
half feet' high. The whole were planted to remain as 
timber-wood, but the Scotch firs were mostly planted so as 
to shelter the other trees exposed to the west and south- 
west winds. The young trees were planted with the inten- 
tion of averaging about 2,750 per acre ; but the land, in 
many places, Was so full of rocks, stones, and other impe- 
diments, that it was impossible so to plant them with aecu- 
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taesr. Thtt4^nd planted hy me is jBflleen acres and a half: 
it bad all been originally a brake of the common dwaif 
English fiirae; fire acres and a half of which had been tho. 
roughly cleai^ed apd ploughed a few years ago^ and sown 
with oats, after a lime-mi^ure ; but the crop failed : fbur 
acr^ were eleieped, of the furze immediately previous to 
"planting the young tree^ by digging the Airze up with 
mattocks^ and thoroughly cleansing the land : and the re- 
maining six acres were planted, by digging holes for the 
young trees aitiong the furze-iroots ; the growing furze being 
previously eat off close to the ground with a hook^ without 
any other preparation of the land whatever. 

My agreement with Captain Hawkins was, to fill up all 
&ilures=«moiig the young trees during the tWo succeeding 
years after they were planted. I viewed the whole planta- 
tion this present Spring; and I do further certify, that I 
never experienced fewer failures, nor ever saw a more 
thriving plantation of young forest-trees (particularly in \ 
that part where the furze had been cut off with a hook) in 
the course of my life, although I have been a planter up* 
wards of thirty years. Much of the success I attribute' to 
Captain Hawkins's care and management of the yoimg trees, 
after they had' been planted by me. 

Witness my hand^ this 1 8th day of May 1822. 

John PoNXEt. 



LV.— MISCELLANEOUS. 

Queries^ On Painting upon Glass. By a CoRRESPONBENt*. 

SIR, Bury St, Edmund^ Sufivlk, Jan. 31, 18S4. 

Not findings in your Number of the Technical Repository 
-for July last, among the receipts for staining glass, any 
mention of the drawing-colours; and as none of your Cor- 
respondents^have taken up the subject; I have ventured 
to trouble you with the following Queries; hoping they 
may appear of sufficient importance to induce .you to at- 
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tend to them, in some future Number of your valuable 
Work.— 

L What is the composition of the drawing'^ohiirs 
generally used in piiinting upon glass! 

2. With what vehicle are they laid on ? 

3. What degree of heat do they require to. fix them? ; 
4 Is it necessary that they should be hard enough to 

withstand the action of acids ? 
Some time ago I received instructions in painting glass.; 
but the drawing-colours, as taught me, were not hard 
enough to resist even the action of the air ; and in my 
subsequent experiments with harder colours, I have con^ 
stantly found the glass fly after the burning ; in many in- 
stances, after the lapse of several days. Any information 
upon this subject would be highly acceptable to me ; and 
might, perhaps, prove useful to many of your Readers. ; 
I remain. Sir, your obedient servant, 

T. Gill, E9q. A CONSTANT ReAD^R. 

Notice of an important Discovery in the Purification of the 
Pyroligneous Add. By N. Mill, Esq. of CamberwelL . 

We are informed by Mr. Mill, that he has lately made 
a discovery of considerable importance in the purification 
of the pyroligneous acid, so that it may be made into vinegar. 

There having been no known metbod of entirely getting 
rid of the tar generated in the distillation of wood, the 
vinegar prepared from the pyroligneous acid was always 
impure. It required several distillations and rectifications 
to render it moderately pure : still it would retain the fla- 
vour of the tar. 

Mr. Mill states, that, by his improved process, it is 
rendered so pure, in the first instance^ that, aft;er being 
only once combined with a base, and re-distilled, it pro- 
duces excellent vinegar. 

Our Readers will find, in our First Volume, p. 405, the 
process employed in France for manufacturing the a^tic 
from the pyroligneous acid. 
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LIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Seal, since Jan. S4>, 1824. 

To Thomas Bewley^ of Mount Rath^ in Queen's County, 
Ireland^ Cotton-manufacturer; for certain improvements 
in Wheeled Carriages. Dated Jan. 34, 1824.— To be spe- 
cified m six months. 

To John Heathcoat, of Tiverton, in the county of Devon, 
Lace-manufacturer ; for certain improvements in the me- 
thod of figuring or ornamenting various description or kinds 
of Goods manufiEu^tured firom Silk, Cotton, or Flax. Dated 
Jan. 24, 1824. — In six months. 

To John Jones, of Leeds, in the county of York, late 
of Gloucester, Brush-manu&cturer; for certain improve* 
ments in Machinery and Instruments for dressing and 
cleansing Woollen, Cotton, Linen, Silk, anid other Cloths 
or Fabrics ; which improvements are also appUcable iko 
the dressing and cleansing of Machinery of various descrip- 
tions, and other articles or substances. Dated Jan. 27, 
1824. — In six months. 

To Sir William Congreve, of Cecil Street, Strand, in 
the county of Middlesex, Bart.; for an improved method 
of Stamping. Dated Feb. 7, 1824. — ^In six months. 

To John Arrowsmith, of Air Street, Piccadilly, in the 
county of Middlesex, Esq.; who, in consequence of dis- 
coveries by himself and communications made to him by 
certain Foreigners residing abroad, is in possession of an 
improved mode of publicly exhibiting Pictures, or Painted 
Scenery, of every description; and of distributing or di- 
recting the day-Ught upon or through tiiem, so as to pro- 
duce many beautiful effects of light and shade : and which 
he denominates "Diorama." Dated Feb. 11, 1824.— In 
six months. 

To Robert Lloyd, of the Strand, -in tiie county of Mid- 
dlesex, Hatter ; and James Rowbotham, of Great Surry 
Street, Blackfriars* Road, in the county of Surry, Hat- 
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manufiusturer; for a Hat, upon anew construction. Dated 
Feb. 19, 1824.— In six months. 

To Henry Adcock, of Summer^HOl Terrace, in the 
parish of Birmingham, and county of Warwick, Gilt-Toy- 
manufacturer ; for an improvement in making Waistbands; 
or Umbilical, Ventral, Lumbar, and Spinal Bandages or 
Supporters ; to be attached to Coats, Waistcoats, Breeches, 
Pantaloons, and Trowsers ; and to be either permanently 
fixed, or occasionally attached and supplied. Dated Feb. 
19, 1834. — In six months. 

To William Church, of Birmingham, in the county of 
Warwick, Esq. ; for certain improvements in Machinery 
for Printuig. Dated Feb. 19, 1824.— In six months. 

To Augustus Applegath, of Duke Street, Stamford 
Street, Blackfriars,' in the county of Surry, Printer ; for 
certain improvements in Machines for Printing. Dated 
Feb. 19, 1824.— In six months. 

To die Rev. Moses Isaacs, of Houndsditch, in the city 
of London; for certain imjMrovements in the construction 
of Machinery, which, when kept in motion by any suitable 
power or weight, is applicable to obviate concussion, by 
means of preventing counteraction ; and by which the 
friction is converted into an useful power for propelfing 
Carriages on Land, Vessels on Water, and giving motion 
to other Machinery. Dated Feb. 1 9, 1824. — In six months. 

To John Vallance, of Brighton, in the county of Sussex^ 
Esq. ; for a method of Communication, or means of Inter* 
course; by which Persons may be conveyed, Goods 
transported, or Intelligence communicated, from one place 
to another, with greater expedition than by means of 
Steam-Carriages, Steam or other Vessels^ or Carriages 
drawn by Annuals. Dated Feb. 19, 1824.— In six months. 
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LVI. ' — Ori the Austrian Mode of cultivating AsparagtisJ 
By Mr. Jacob Baumann, of Vienna^ Corresponding Mem- 
ler of the London Horticultural Society*. 

The seed of aspai:£^us should be gathered ijcoia the finest 
stems of plants not less th^n seven years old. Seeds, from 
whatever country they may be procured, are generally, 
good; though, what are produced by plants perfectly 
inured to the climate where they are sown, should always 
be {)referred. 

Towards the end of March, the seeds must be dibbled, 
in beds of good earth, in rows at nine inches apart, three 
inches between each seed, and one inch deep. 

The proper treatment of th^ young plants consists, in 
keepix^ them clean, frequently stirring the soil, and in; 
giving repeated waterings, according as they require 
moisture. In the following March, the roots, now a year 
old, must be taken up with all their fibres, and planted out, 
as may be predetermined. 

AsparqgU3 is some times, raised /or use in the spring and 
summer months, and sometimes for winter use. To obtain 
the .first of these. objects, the year-old plants should be 
planted out, in a piece of good somewhat-loose arable 
laiidj or in the ordinary soil of a Idtchen-garden, oir in arti-« 
filial asparagus-beds; in which they are to remain perma-. 
nently, as long as they continue productive. With a view 
to the second object, they should be transplanted into a 
good rich kitchen-garden soil, in order to be taken up 
again, a few years aft^r, for ulterior treatment 

For open field culturer of asparagus, trenches must be 
diig^ late in.autumn, at two feet asimder, as many in depths 

• From Tol. V. Part III. of the Sk)ciety*f Traasactiona^ * 

Tech. Rep, Vol V. r 
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and eighteen inches in width : the earth must be thrown 
up between the trenches^ so that it may be exposed to the 
full influence of the atmosphere. In the ypring, old de- 
cayed neat's -dung must be put into the trenches, to the 
depth of eight or ten inches, and moderately trodden down ; 
and over this, about eight inches of mould: then, in the 
centre of these trenches, at full eighteen inches asunder, 
must be formed small conical heaps of earth, on which the 
roots are to be placed, with as many of their fibres as pos- 
sible, in their naturally separated state; to be covered with 
about four inches of earth. The surface of the field is then 
to be so formed, as that each row of plants will present a 
shallow trench; for the purpose of conveying the rain» 
which may iall, to the roots of the plants. 

The management of this asparagus-field (which will last, 
in full vigour, from eight to ten years, with moderate treat- 
ment) consists, in addition to itsr being kept clesm, move 
especially in stirring the earth well in the trenches, late in 
every autumn, before the frost sets in; and then aovering 
the trenches, to the height of two mches, with old ne^fs-^ 
dung; the coarser remains of which, in the following 
spring, must be cleared away, and the finer pavt mixed 
with the soil, by a careM digging. By this simple and 
cheap method, is raised the vast quantity of aspi^ragua 
whick is seen in the markets of Vienna, tfaroqghmit the 
spring; 

The planting of aspiufagus in the kitchen-gardeab done 
in exactly the same way ; except, that the place destaied 
for it must be trenched at least two feet deep, plentiiully 
manured; and, during the winter, watered in dry weather, 
as often as is need&l. 

In order to form artificial asparagus-beds, the foUowing 
process is the most simple. In autumn, let Ae eavdi^ 
in a part of the garden which lies fully exposed to the siip 
and sheltered from the north, be dug out, to Ae breadth 
of six feet, and in depth from five to six^ feet : thia^ trencli ia 
then to be filled wititi decayed p^at's-dung, an4 deanly- 
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idifted earthy in alternate layers of about six inches in thick- 
ness* In the following springs the deficiency caused in the 
bed by sinking must be made up^ with earth mixed with 
well-decayed dung ; and the planting-out of the choicest 
year-old roots begun; setting the roots in quincunx order, 
at the distance of full two feet asunder; and covering them, 
to the depth of four inches, with good earth. In the au« 
tumn, after the stalks are cut down, and the earth stirred, 
the bed must be covered two inches deep, with old decayed 
neat's-dung; which, in the next spring, is to be worked 
under the surface, by careM digging* This is to be eon« 
tinned every successive spring, till the stratum of earth, 
which covers the heads of the roots, has reached the thick- 
ness of from six to eight inches: a mere surface dunging 
is theii to be given ; and this, after laying on through the 
winter^ is, at the proper time in the following spring, to be 
cleared off* Managed in this way, the asparagus-plants 
last for fifteen yeiurs ; and yield, according to the requisite 
strength they attain, unusually thick shoots. 

If it be intended to pllsmt asparagus for winter use, the 
one-year roots must then be put into a piece of good 
garden-ground, previously trenched two feet deep, and 
richly manured, in quincunx order, at eighteen inches asun- 
der, and carefiiUy attendied to^for four or five years : after 
which, they are to be taken up kte in the autumn, and 
preserved for future use, in a' trench, which must be pro- 
tected from frost by a suitable Covering, 

For the purpose of forcing these roots; make, with fresh 
horse-dung, an ordinary hot-bed (with its glass, and other 
reqiiiinte coverings); upoii which^ at least eight or ten 
inches^^ of manured earth must be laid, and the roots planted 
together therein, in tolerably close rows; the intervals. be- 
tween Ae rows being filled with the same kind of earth; 
and the crowns of the roots covered^ to the depth of four 
inches. 

The artificial asparagus-beds may be forced also to pro* 
dttoe a crop in winter. Wheq^ however, this object i^ in 

r2 
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yiewy the intervals between the rows must be made at leasts- 
four feet broad^ when the beds are formed. The beds 
usually selected to be thus forced, are such as, irom the 
length of time they have been in use, cannot be expected 
to last much longer. On both sides, and at the ends of 
the bed destined to be forced,^ a trench, three feet broad^ 
and four feet deep, must be dug, close to the outermost 
rows of plants. The bed should have been well stirred; 
and before the frost sets in, must be furnished with requi* 
site coverings of glass, mats, &c. &c. ; when the artificial 
heat produced by the fresh horse-dung in the trenches^ 
and kept up in the usual way, will force the plants to pro. 
duce shoots, until they are completely exhausted. 

When an asparagus-field, or an artificial bed,, not de* 
stined to forcing, becomes too much weakened by age^ it 
may. then be entirely cut downi to do which with aiost 
advantage, the shoots fit for use must be gathered, and the 
weakest suffered to remain standing, to keep alive the 
vegetative power as long as possible. By these means,^, 
we obtain in July, and eyen later, a few heads of aspa- 
ragus, though of inferior size and quality .^ 

To give to asparagus-shoots, growing in the open air, a& 
much length and tenderness as possible, there is placed 
upon each stem intended to be gathered, as soon as it. 
shoots above ground, ^ wooden tube or pipe, eighteen, 
inches highland one inch in diameter. 

To the above description of the mode in use in, Austria^ 
for the culture of asparagus, the following practical obser- 
va^tipns may be added. 

I. The plants must not b^/cut for use for five year3,, if 
we wish to have them in the fullest^ health and stren^^ 
and to obtain the strongest possible shoots. ' , 

g. Subsequently, too many shoots must not be cut firom 
any root. 

3. Not be too eager to gather the best; but leave, ott; 
each plant, two or three of the strongest shoots, to prevent 
ita premature exhaustion^ by the evolution of new sl^oot^,^ 
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4'. No other yegetable should be grown on asparagus- 
beds. 

S* Every new plantation 'of asparagus must always be 
on new ground; or, at least/ in ground which has been 
employed for several years in the culture of other vege- 
tables, since it was used for asparagus. 

Lasrtly^ when a fresh plantation is intended fot artificial 
4)eds, which generally occupy a place set apart for (hat 
purpose in the garden, the old earth must be cleared out 
to the requisite depth, and its place supplied with new. 

Note, ly the Secretary, 

The following notes, relative to the cultivation of aspa- 
ragus at Vienna were communicated to the Society by 
Dr. FoRBE3, shortly before Mr. Baumann's Paper was 
deceived. As diey appear to contain some additional in- 
formation on the subject, they are now given. 

^^ To raise a bed of asparagus, which should last from 
twenty to twenty-five years, and produce thick and white 
stalks fit for use, particular care should be taken to choose 
a warm situation, in order to have it sheltered against the 
Tiortli-east winds. The bed should be four feet in breadth^ 
and the earth ought to be dug out four feet in depth. To 
fill up this cavity, the first layer ought to be one foot thick, 
t;onsisting of dung, horn-chips, wood-chips, bones of eattle, 
ox-horns, and decayed and withered branches of shrubs or 
trees ; the whole of which must be covered with a layer, of 
the same thickness, of the mould that had been dug out. 
Cover this, afterwards, with cow-dung, xnixed with the mud 
of a river or pond : let this be half-a-foot thick: then, make 
another layer of mould, of the same thickness ; and go on 
in this way, till the whole space is filled up. 
' '^ The bed ought to be made in the autumn, that the 
ground may have full time to settle. In the spring, before 
the seeds are sown, all the layers, except the ground-layer 
of horns, &c. must be turned over, and mixed together*; 
ihen levelled with a rake j and the bed divided ^th a Kne, 
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into three parts, of the same width : on these lines, the seed 
must be sown, in holes of a foot deep, at a distance of 
two-and-a-half feet apart; but not less than three grains 
be put in each hole ; so that, if one or two should fail, there 
is still hope of the remainder takuig. 

^* In order to preserve the whiteness of the asparagus- 
shoots, they should be covered with a wooden or earthen 
pipe, of twelve or fifteen inches' height^ with a hole in the, 
top of it." 

LVIL — On British White Herrings cured equal to the best 
Dutch Herrings. By Mr. J. F. Denovan*. 

(Continued from p. 166.) 
Sir, Aherdmr^ Fi/eshire, Feb. 13, 1880. 

When I had the honour, in Oct. 1818, of transmitting to 
the Society a half-barrel of herrings for their inspection, I 
promised, in making my next year's offering to His Royal 
Highness the Prince Regent (now His Majesty King 
George the Fourth), to send to the Society a specimen of 
lihe same herrings (of the early species) ; and which I anti- 
cipated, from the arrangements I had made, would be the 
first herrings taken on the coast of Great Britain. In con- 
formity with that promise, I transmitted to my agents at 
Leith, to be forwarded to the Society, a sixteen-galloa 
barrel of these herrings, caught and cured by me, in the 
Frith of Clyde, on the 14th day of June 1819: and per- 
ceiving, from a printed copy of the Regulations, sent me 
in the spring of 1819, that the Society generously offered 
to extend the same premiums for another year, I have pre- 
sumed again to become a candidate, and to submit to the 
consideration of the Society a narrative of my proceedings; 
to the successful issue of which, I proydly and gratefully aC' 
knowledge, the Society have powerfully contributed. 

• Fr©m Vol. XXXVIII. of the Transactions of the Society for the 
Encouragement of Arts, Manufactures, and Commejce. — The Society 
voted the sum of Fifty Pounds to Mr. Denovan, as a bounty for his per- 
severing and siiccess^il exertioBs, as shewn in this communication. 
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I am sorry however to find, from my Corres|)ondent in 
London, that the specimen of herrings, owing to some acci- 
dent or mistake, has been much longer in reaching its de- 
stination than I expected: and I have also to regtet, that, 
jtist while I was about to sit down to address you, I was 
subpoenaed to give evidence in a civil trial by Jury, in the 
West of Scotland, regarding the loss of a vessel ; which 
has detained me until now. I can therefore only submit 
myself to the indulgence of the Society, for the delay that 
has unavoidably taken pl^ce. 

In my former Letter *, I fully explained to the Society, 
that the object of my ufidertaking was, to obtain a pre- 
ference for the British White-Herring fishery on the Con- 
tinent of Europe, by endeavouring to anticipate the Dutch, 
in importing into Hamburgh an article equal in every 
respect, if not superior, to what they had been in the habit 
of vending in Germany, for at least two centuries past: 
and having af line same time given, by affidavit, a full de- 
scription of the process employed, I feel it unnecei^sary to 
swell the present communication, by a repetition of what is 
already in the possession of the Society : but every devia- 
tion from, or improvement ot), the original process, shaK 
be. distinctly explained. 

Early in June 1819, 1 freighted the sloop Mary Ann, of 
Glasgow, John Macfarlane, master; and having provided 
her with the necessary stores, I proceeded to the Frith of 
Clyde ; where, after shifting about from bay to bay and 
head to head, I fell in with the first small shoal of herrings 
on the morning of the 14th of that month, off Tarbet; and 
having made signals to the fishermen, had about three bar- 
rels on board in the course of the day. Of these I packed 
up the half-fcarrel for the Society, and the quarter-barrel 
for the Prince. From the pains I had taken, during the 
three years preceding, in instructing both the fishermen 
and their sons, in this neighbourhood, in the Dutch mode 
of gutting, assorting, laying, packing, re-packing, and pick- 

• See our former Number, p. 154. 
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ling the herrings, I conceived I might safely try the experi^ 
ment, without having recourse to foreign aid; and the 
result has fully justified my expectations. To satisfy the 
Society on this point, I have the honour to produce a Cer- 
tificate from Messrs. M. and A. Mac Laren, fish-curers, in 
^lasgow, the proprietors of the Mary Ann, and from whom 
I freighted her ; proving that this was the case ; and also 
certifying the quantity of herrings cured by me, on board 
the vessel, for exportation to Hamburgh. Having, on the 
fi4th of the same month, taken altogether about fourteen 
barrels, sea stock, which were repacked into eleven whole 
barrels for exportation, (exclusive of the half and quarter 
barrel, and a few kegs, for home consumption,)'! proceeded 
to Glasgow^ which I reached on the 26th ; and forwarded 
my herrings to Leith, where they were shipped on board 
the smack, Courier, John Henry, master, for Hamburgh* 

After landing my herrings at Glasgow, I returned again 
to the Frith of Clyde ; and having taken, cured, and re- 
packed for exportation, thirty-five and a half barrels more> 
I came back to Glasgow on the 10th of July following; 
pushed on to Leith, with what I had taken ; and shipped 
thirty-four barrels to Hamburgh, by the smack Glasgow^ 
Walter Paton, mastey; retaining one barrel and a half, for 
the supply of my friends in Edinburgh, in kegs. 

It is singular, although thejirst herrings in the world are 
. io le had in abundance on the coast of Scotland, that the na- 
tives had nevei' been stimulated to profit by the advantages 
they possess s while this very herring -^shery became, as it 
were, an inexhaustible source of wealth to a foreign nation, 
who, to use their own words, founded their metropolis on 
herring-bones ! But that the subjects of Great Britain 
should have tamely and supinely submitted to the disgrace 
of seeing a foreign nation take away these very herrings 
from their doors, to supply a foreign market, which it was 
their birth-right to have filled ;-^without once reflecting, 
that the Dutch had to fit out large deep-sea vessels^ at a 
very great expense, to accomplish an object which a poor 



equal tb the' be^t Dutch Herrings. 225' 

Scotch fisherman might have effected with his little boat ; 
and that every barrel of herrings drawii from the sea was so 
much real wealth acquired by the nation. 

Remarkable as this may appear, it is nevertheless a fact, 
which will not admit of contradiction ; and that^ for up- 
wards of two centuries past, the Dutch have not only 
imported (if I may be allowed the expression) the first 
Scotdh herrifigs to Hamburgh, but have found means to 
maintain such a preference in the ^German market, that 
British herrings, although caught in the same water, never 
brought above' one-third of the price at which Dutch her- 
rings were sold ; while, in consequence of the small profit 
yarned by the exporter, quantity, and not quality, was 
considered an object : and, if the curer, from the extent of 
his capital, could afford to send over 3 or 4,000 barrels, 
he was remunerated for his trouble, by receiving the 
4j. per barrel of bounty paid by Government*, if he got 
no more; and contented himself with endeavouring to ufi^ 
dersell the Dutch, by glutting the market with an inferior 
^ticle. Yet, to imitate the Dutch, in their mode of cure, 
waSj even with these very men, considered to be nonsense: 
they held up their herrings to be as well cured as the Dutch; 
while the idea of anticipating the Hollanders in the Ger- 
ipian market, was not only thought ridiculous, owing to 
&eir using busses ; but even in June last, when I set out 
on the fishing, I was told, by two of the first-rate curers in 
the West of Scotland, who have amassed fortunes by curing 
quantities, that the thing was impossible ; and that no her- 
rings were to be found in our bays, in condition for curings 
until the months of July or August. 

I am proud twit ever to say^ that my favourite scheme has 
at length opened the eyes of my countrymen ; and that my 
fyj/mlfle endeavours have at length been crowned with success. 
My first shipment, of eleven barrels, reached Hamburgh on 
the 4ith, and they were exposed to sale on the 5th of July; 
hefoTfi the Dutch, with a fieet of 269 deep- sea busses^ had 

* Now pro^pos^d to be taken off. 
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brought a herring to that market. It is costomary in Ham-^ 
burghy as in Holland^ to ring the bells in the steeples^ on 
the arrival of the first or new herrings; but this was thm 
only occasion on which the bells of that city had ever pro- 
claimed the arrival of British new herrings, whidi were 
sold at the enormous price of fifty dollars per barrel t 

Some gentlemen, I believe, from London, who wtre 
desirous of making a similar attempt, contracted with the 
Gurers in the neighbourhood of Lochfine, to cure for theni 
a quantity of herrings for the Hamburgh market, on my 
plan : but these curers, bigotted, as it were, to their own 
system, induced these gentlemen to believe that their mode 
of cure was equally good ; and prevailed on them to send 
out the herrings in that way, in the hope of obtaining as 
high a price : but the Certificate which I have now the 
h<mour of producing, under the hand of the^r^^ fish- 
monger in Hamburgh, und certified by the British Consul, 
will prove that both these fisb*curers, and their employers^ 
were widely mistaken in their ideas : and one of the former 
has since called upon me ; and not only expressed a een- 
viction of lus error, but has made overtures to me to ea^ 
bx conjunction with hin next year, when he wiQ be guided 
by my advice* ♦^ 

A great commercial house at Hamburgh having, i3ai6 
preceding year, purchased a part of my herrings in diat 
city, — xid calculating on the probable success of suck an 
Undertaking, and of the profit that imght be expected tore^ 
suhfroman importation of herrings cured m the same vray,-*^ 
sent over to Scotland a number of German herring*packers; 
who, being assisted by a Britbh curer in the Frith of Clyde, 
cured, and sent to Hamburgh, a considerable parcel of 
herrings : but, owing to the injudicious manner in ^hich 
the fish were gutted and packed, and the bad quality of 
the salt, a few barrels only sold at 60 marks; while the 
remainder were disposed of nearly at cost price. 

After both these parcels had been sold, and after three 
cargoes of Dutch herrings had come to market, my second 
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»hipmenty consisting of 34 barrels, reached Hamburgh* 
It must be allowed that they came then at a disadvantage^ 
and had nothing but their quality to recommend them; 
yet, as is proved by the Certificate before mentioned, they 
sold at from 90 to 120 marks per barrel; which clearly esta- 
blished their superiority, in point of cure, to the shipments 
which had been previously made, both by the Dutch, and 
by those who had become my opponents. 

Although it is highly gratifying to my feelings to reflect 
on the success I have had, and that I am the only British 
subject who has conquered the Dutch at their own weapons^ 
in a branch of trade peculiarly our own, and which may be 
productive of great national advantage ; yet it becomes a 
duty, on my part, to acknowledge, with gratitude, the pro- 
tection and support I have experienced from the liberality 
and discernment of the Society. It would pain me to think 
that I offered only flattery, where sincerity was due. 
No doubt, many compliments are in this way paid to the 
Society, by individuals, like myself, who have experienced 
its bounty ; but they should not be despised. To return 
thanks to his benefactor, is, but too often, all that a poot 
man can do : and I hope, in doing as others do, itmay be 
believed that my offering is at least genuine. 

When I first addressed the Society, I candidly explained 
to them the difficulties I had to combat with, and the loss 
I had sustained by the failure of a Hamburgh house to 
whom my herrings were consigned. When I embarked in 
my undertaking in May last, my finances were extremely 
slender; so much so, that I hardly knew how to manage; 
and therefore the Fifty Guineas voted to me by the So- 
ciety operated, not only as a stimulus to exertion, but as a 
most seasonable assistance, in promoting the success of my' 
undertaking. While thus I acknowledge, with gratitude^ 
the liberality of the Society, I flatter myself they will not 
disdain to participate in the triumph of an individual^ who 
owes, in a great degree, hiis success to their bounty* 

Most men are anxious to conceal their poverty; but, siita>^ 
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ated al9 1 am, I feel proud in ayowing it It has been gene- 
rally believed, that a poor man had no chance of enriching 
himself by the White-Herring fishery; and that, for the 
reasons before stated, men only of capital could embark in 
it with success : but I flatter myself I have not only ex- 
posed the fallacy of an opinion which has been productive 
of the most pernicious effects, but demonstrated to the 
country at large, that every poor man may enrich himself 
by the fishery, if he will only be industrious and perse- 
vering. He must not, however, as too many have done, 
depend on quantity, and on the 45. bounty to be received 
from Government. He must be attentive as to quality 
and cure for his remuneration ; and instead of leaning on 
Government for support, he must, as I have done, seek for 
bounty in the markets of a foreign nation. 

Having received immediate remittances for my two ship- 
ments from Hamburgh, I left die Frith of Clyde, and pro- 
ceeded to Dunbar, where herrings were got in great plenty, 
and at a much lower price. I cured, with British subjects^ 
openly and publicklyy on skwe, so as every one might lectm 
and profit by my example, one hundred and forty barrels of 
excellent herrings, which were shipped for Hamburgh, by 
the smack Albion, Parker, master. These herrings,, al- 
though the Hamburgh market was then very full of inferior 
British fish, would, I am convinced, have left a very hand- 
some profit ; but the vessel was unfortunately stranded on 
the island of Ameland, on the Dutch coast, and I was dis- 
appointed in my hopes of gain : having, however, effected 
an insurance on the parcel, and recovered from the Under- 
writers, I have suffered nothing from the disaster. 

In proof of these facts, I have the honour to lay before 
the Society, a Certificate from Messrs. Kelly and Sawers, 
most extensive and respectable fish-curers at Dunbar; men 
who were formerly bigotted to their own system, but, from 
having paid great attention to my movements while at Dutl- 
bar, have publickly expressed their desire to imitate my 
^^txample in future; and the Certificate now produced, di- 
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slinctly explains their opinion, as to the superiority of the 
plan adopted by me. 

I have also the honour of laying before the Society a 
Letter from the Right Hon. Sir Benjamin Bloomfield^ bart. • 
written by desire of His Royal Highness the Prince Re* 
gent (now His Majesty, King George the Fourth), acknow- 
Jedging the receipt of the quarter-barrel of herrings: and 
I am assured, from high authority, that my herrings have 
not only become of use, but are a standing-dish at the 
royal t^ble. 

I could have forwarded to the Society a much finer spe- 
cimen of herrings than those contained in the half-barrel, 
had I waited until the season was further advanced, and 
the herrings had become more full and attained a greater 
size ; but I promised that the Society should have a fdr 
specimen oi the first-fruits of my labour, and I have kept 
my promise. It is a very easy matter, in the middle of the 
season, to put up a barrel or half-a-barrel of superior, 
herrings ; but I have the honour of laying before the So- 
ciety a fair specimen of herrings actually caught and cured 
on the 14/ A of June^ nearly a month before the British 
curers commence their operations, and ten days before the 
Dutch statute permits a subject of that country to cast a 
herring-net into the sea, on the foolish and superstitious 
notion that herrings are not in a condition to be cured be-, 
fore the Eve of St. John. I pledge my honour, that the 
herrings, now sent, are a fair specimen of those forwarded 
to the Prince BLegent ; and of those shipped to Hamburgh, 
for which the price of fifty dollars per barrel was paid: 
and I flatter myself that no such specimen o{ early herrings 
can be produced by any Dutch or British curer whatso- 
ever: and I pride myself the more in this, from the fact, 
which will be admitted by every one conversant with the 
curing of herrings, that, owing to the great quantity pf 
fixed oil they contain, more care and attention is required 
in curing one barrel of early herrings than twenty of the 
later species, which are taken in September an^ Oetober.*; 
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And I further pledge my honour, that the whole of die 
herrings cured by me last season, were done, in the same 
manner as those in the half-barrel, without any difference 
in the process ; saving and except the diminishing or in- 
creasing the quantity of salt, as the fatness or leanness of 
the fish required it. 

These, my humble efforts, to improve the cure of and to 
obtain a preference for British herrings, I submit, with 
deference, to the consideration of the Society; and, grate- 
ful for the. Uberality I have already experienced, fondly 
hope they may be honoured by their approbation. 

I have the honour to be, with much respect. Sir, .&a 

A. AiKiN, Etq. Seeretaryy ic. jfc* J* Fred. DenOVAV. 



CERTIFICATES. 

Hamlmrghy Dee. 15, t819. 

This is to certify, to all whom it may concern, that Mr. 
J. F. Denovan, of Aberdour, in Scotland, imported to this 
city, on the 5th of July last, (by the smack Courier, of 
licith ; Thomas Henry, master,) eleven barrels of early 
liochfine herrings, cured in the Dutch maimer; which her* 
rings arrived in this port previous to the jagers of the 
Dutch Deep-sea fleet ; and averaged the price of fifty dot 
lars^ Hamburgh currency, per barrel. And it ia fiirther 
certified, that no British subject had ever before outi^^Ued 
the Dutch, or made such an early importation ; neith^ has 
9Uoh a high price been before obtained for British herringSt 

That, shortly after Mr. Denovan's were sold, several 
vmpprtations of liochfine herrings were made to this port; 
and were sold, on an average, at from 32 to 34" marks per 
barrel \ whilst a second importation of Mr. Denovai]L'8, on 
the @3d of July, (by the smack Glasgow; W. FatoHy-mas- 
^er,) of thirty-four barrels of Lochfine herrings» cured 
l^y himf were sold at from 90 to 120 marks per barrel: 
^d the superiority of Mr. Denovan's method of curing 
was proved more distinctly this season^ vfheB compared 
irith an importation of about 70 barrels cured hy Dutch- 
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men, which reached our market about the same time; 
£ind out of which, only 20 barrels fetched from 48 to 60 
marks ; and the remainder from 3S to 36 marks per barrel* 
And there is little doubt> if Mr« Denovan i^ enabled to 
persevere, that his plan must ultimately hare the effect of 
enhancing the price, and conducing to the establishment of 
an extehsive market for the sale of British herrings on the 
Continent; by which means, the Dutch-herring trade 
inight be successfidly opposed ; and» especially, provided 
that Mr* Denov^m be supported in his undertaking by 
legal permits to supply himself with the proper materials, 
the ensuing season, on a larger scale. 

J. Lovis Bertheau ; for Jurgen Bona Meyer, 

FishnCurer. 

Hdmhurghy Dec* 16. 18 Id* 

These are to certify, that this day personally appeared 
before me, at the British Considate General in this city, 
Mr. J. Louis Bertheau, (having the full power of 1V&. Jur- 
gen Bona Meyer, fish-curer, of this city^) and made the 
abovet dedaration:;: and that the nbove signature ia his 
proper hand-wriling; 

J. C. Mellish^ His Majesty* s Consul General. 

Hamburgh, May 13, 1^30. 

I, the undersigned, Jurgen Bona Meyer, fish-monger in 
Hamburgh, (complying with the appHcatien mdde to ^me^ 
to give some further information concerning Mr. J. F. De-^ 
liovan's importation of early herrings, consigned to me last 
season,) do certify, and attest, that 11 biuvels, shipped per 
the Courier, Thomas Henry, master^ arrived on tiie dth of 
July, before the Dutch jagers i^m the Dieep-sea fleet had 
made their appearance. Five of these barrels were sold 
the same day to the inland dealers, at sixty dollars cur- 
rency ; and the remainder went off readily, in small parceb 
by retail, and also in s(mall kegs, to the inland carriers ^ the 
receipts for the whole lot amounting to 1,143 marks banco. 

That the barrels, in which these herrings were contained^ 
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were of the common size : they were, however, of oak, and 
hooped in the Dutch manner. Dutch and British herring- 
barrels are nearly of the same dimension ; but the Dutch 
are made of well- seasoned oak ; while those of the British 
are made from different woods, and some of them from fir, 
which not only injures the fish, but generally absorbs the 
pickle. 

Mr. Denovan's second importation, of 34 barrels of 
Lochfine herrings, (per the Glasgow, Walter Paton, master,) 
were received on the the ^Sd of July : this shipment, how- 
ever, had materially suffered from the voyage; several bar- 
rels had staves broken in, which rendered the contents of 
six barrels unmerchantable; and a similar accident had 
also happened to one barrel of the first importation. Ten 
barrels were sold to the inland dealers, at 40 and 30 dol- 
lars currency ; and the remainder were partly sold by 
public sales, at 85 marks, and partly retailed in smidl kegs 
to the inland carriers; making the receipts of the whole 
shipment amount to 2,S14 marks banco. 

On the l^h of July, the Dutch jagers reached port ; 
and, up to the 1st of August, were paid fifty dollars cur- 
rency per barrel, although the herrings were not of the first 
quality: but this is not to be wondered at, considering 
the connexion and interest which the Dutch have in , this 
port, and the deep-rooted prejudice entertained by the 
consumers against herrings imported from Great Britain. 
The first Prussian jager, of very fine fish, fetched only 70 
marks currency per barrel; and, on the 14th of July, early 
Lochfine herrings were brought to public roup, by a Scotch 
gentleman; and only a single barrel went off at 53 marks :^ 
the sale was withdrawn, without leading to a more satis- 
factory result. While such is the nature and situation of ^ 
the British trade in our market, Mr. Denovan*s bold and 
well-managed attempt has, however, had the effect to open 
the eyes of many. Should he persevere steadily^ and . 
should his example be followed by his countrymen, with 
due circumspection^ there is little doubt but a new mine of 
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wealth will be opened to the industry of the British nation : 
and he and his countrymen are heartily welcome to my 
best exertions for their interest 

I embrace this oppportunity to refer every one interested 
in supporting Mr. Denovan's well-concerted projects, to 
Mr. Bertheau; who, from his experience and knowledge, I 
deem most competent to afford effective assistance towards 
the attainment of the object which the Honourable Board 
of Fishery contemplated, when it recommended the adop- 
tion of the Dutch method of cure; the expediency, as well 
as the importance of which, are proved to be most satis- 
factorily substantiated, by Mr. Denovan's patriotic en- 
deavours. JuRGEN Bona Meyer. 

These are to certify, that the signature, Jurgen Bona 
Meyer, is the proper hand-writing of Mr. Jurgen Bona 
Meyer, a citizen and fish-monger of this city. 
Witness my hand, and seal of office; 

In the absence of the Consul-General, 

C. Wesselhoeft, His Majesty's Vice'^ConsuL 

Zhinbarj Jan, 20, 1 820. 

This is to certify, to all whom it may concern, that, in 
the month of September last, one himdred and forty bar- 
rels of white herrings were cured in our premises here, in 
the Dutch manner, under the direction of Mr. J. F. Deno- 
van, of Aberdour, in Fifeshire; and that no Dutch fisher- 
men were employed, either in taking, gutting, or packing 
the same; but that the whole operation was performed by 
natives of this place, under the orders and superintendance 
of Mr« Denovan, and a friend, who attended in his absence* 

As professional men, we give it as our opinion, that Mr< 
Denovan's plan is very far superior to the general usage of 
this country. The scales are preserved more entire, the 
fish retains its fine natural shape and juices, and the fla- 
vour is entirely different ; and there can be little doubt, 
were his system adopted at the different fishing-stations, 
that great advantages would be reaped by this country, in 
exporting herrings to the continent of Europe. 

Tech. Rep. Vol. V. 8 
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The herrings alluded to were intended for the Germa» 
market^ and were shipped on board the smack Albion, 
Parker^ master, for Hamburgh; but the vessel wasunfortu- 
tunately stranded on the Dutch coast, and the cargo aban- 
doned to the Underwriters. Although the Germaa mar- 
ket was very much depressed by extensive exporta from 
this Country, still we are assured, that, had these herrings 
reached their destination, they would have brought a much 
higher price than those cured in the common way, with 
which Hamburgh was then glutted. 

K£LLY ® Sawers, Fish'Curers. 
[To be continued.^ 

LVIII. — On a vew Pyrometer^ for the Higher Degrees of 
Heat. Invented by Nicholas Mill, EsqJ'^ 

WITH A PLATE. 

This instrument is intended to meastdre heat ; or, more phi- 
losophically speaking, caloric. It is greatly to be lamented, 
that no instrument susceptible of accuracy has hitherto 
been discovered ; for we are quite at a loss to know what 
chemical changes take place, with different degrees of heat, 
above the boiling temperature of mercury. Mr. Children 
very justly observes, in a note to his excellent Translation 
of Thenard's Analysis, " We have no means of accurately 
measuring intense heats. The philosopher who should 
invent such an instrument, would confer an essential obli^ 
tion on the science of chembtry in general, as well as on 
many of the arts and maou&ctures : at present, the eye 
q{ experience is the only pyrometer the operator cai^ 
rely on.*' 

The changes that take place in the composition of bodies 
by the mere application of heat, are very well known; and 
it is because no means have hitherto existed, of measuring 
high temperatures, that compounds have been formed, 
which could never afterwards be reproduced. 

' * From the Meae^-Chirurjgietil RetfieWi and Chemico-PhiitufphUsaiMa^ 
gazine. No. 1 . New Series. 
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A very familiar instance of the chaanges effected by n 
difference of temperature is to be found in fermentation. 

If sugar and water be mixed together in certain propor- 
tionSy and yeast be guided, at the temperature of 50^ of 
Fahrenheit, no change will ensue: if the temperature be 
gradually raised to 55% and increased to 70% spirit or 
alcohol will be generated : if t|ie heat be still further in- 
ereased, i^om 10° to 90% acetic acid or vinegar will be pro- 
duced; and again^af the temperature be increased to 150^ 
of Fahrenheit, all fermentation will be destroyed, and no 
<;h|inge whfttever will be effected. 

Froqi aufilogy, it is but fair to suppose that similar 
changes may be effected, in different pr even in the same 
body, by incre^poents of heat, in the higher temperatures: 
Aerefore, the inyention of %n instrument susceptible of such 
accuracy as this carries upon the face of it, may be hailed« 
as an important improveinent^ in chex^istry, the arts, and 
manufactures, where heat is used in the processes. 

Sugar-refiners, distillersj qil-refinern, and metaillurgistd 
in genera^ will, doubtless, be much benefitted by its use. 

D^criptwn of Oie JbistrMV^yent. 

The metamc bulb and stem, A«B, Plate YUI. is com- 
posed of Platinum, and is drawn down without smy joint* 

The bulb, A> is hollow ; and its diameter is about half-an- 
inch internally^ or less, according to the size of the instru- 
ment The bore of the tube, B, is perfectly cylindrical; 
and about one-sixteenth of an inch internal diameter. Ajt 
the further end of this tube is attached, by an air-tight 
joints a glass tube, C ; which Is first bent in an angular 
form, and then into the inverted siphon C>D. At the 
upper extremity of this tf^^ i^ ft bulb of glass, D, of the 
same capacity as the plo^timun Imlbt A> with a funnel-shaped 
Qiouth, for the insertion of tibe inwE^ury ; which is, after- 
wfUTjds, hermetically sealed^ The scale, £« is attadbted tp 
the perpendicular glaiH3-tfe)n» F.; and i^ ^aduated, like a 
thermometer. 

Heat, applied to the platinum bulb, expands the atmo- 

sg 
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spheric air which it contains ; and its pressure against the 
mercury forces it up the glass tube, F, to which the scale 
is attached. As the heat is increased^ so does the air ex- 
pandy and the scale indicates the degree of temperature. 

The principle, upon which this instrument is construct- 
ted, is, that gases augment in volume, in a progressive ratio ; 
their expansion, with increments of heat, being uniform* 
No other body known, possesses this quality so truly as 
gas ; therefore this pyrometer is an instrument susceptible 
tof very considerable accuracy. 

In its use, some precaution is, however, necessary ; because 
if the platinum bulb were plunged into the naked fire, it 
would be corroded, and destroyed. A crucible, of the form 
p shewn at 6, is therefore necessary, and is made of the most 
refractory clay: the platinum bulb, and part of the stem, is 
f o be placed in it ; and the empty space be filled up, either 
with powdered charcoal, or sand. 

The extensive use to which this pyrometer may be ap- 
plied, in the arts and manufactures, is, at one view, 
obvious.. The degrees of heat, of any furnace, kiln, or boiler, 
maiy be read ofi^ on the scale, at a single glance, during every 
tCnd any part of the process ; and thereby certainty, in the 
result, insured. 

These instruments are made by Messrs. W. and T. Gil- 
bert, Opticians, Leadenhall-street ; and by Mr. Newman, 
Philosophical Instrument-maker, Lisle-street, Leicester- 
square. 

i«IX.— On a new Drying Stove, heated by an Argand Lamp* 
Invented By Mr. Baup, Chemist, ofVeveyK 

WITH A PLATE. 

Whenever we are engaged in analytical researches on or- 
ganized substances, we cannot fail to see the necessity of 
employing a stove, by means of which we can completely 
"desiccate tiiem^ and determine, in tiie most exact manner^ 

^ From Fb&ubbac^s Bulletin Universel de$ iScUnces ei de Tin du trU 
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without subjecting them to any other change, the proportioQ^ 
of water which they contain. 

It was either by heating them with steam, or by means of 
M. D'Arcet's lamp, that we ordinarily obtained this end r 
but, with the first, we could never exceed the temperature 
of boiling water ; and even with the second, we could not 
obtain a temperature sufficiently elevated. 

M. D'Arcet's stove is described, in Professor Thenard's 
Traits de Chimie^ as consisting of a gradrangular chest, made 
of very dry wood ; but the temperature in it could never 
be raised above 100** of the centigrade thermometer, even at 
the end of njany hours. M. Baup endeavoured to improve 
this stove, by constructing it of pasteboard in a cylindrical 
form, and thus avoiding (;hat loss of heat which was occa<^ 
s^ioned by the useless spaces in the angles : he also made that 
part of it which was directly exposed to the heat of the lamp, 
double ; and so contrived it, that he could observe the 
progress of the temperature within. 

This apparatus completely answered the end proposed ; 
as he could not only regulate the temperature at pleasure, 
but also raise it, by a little at a time, to IW of the centir 
grade thermometer*, or even a little more. We have 
thought it our duty to give a description of this stove ; and 
to recommend the use of it, to all chemists who are engaged 
in similar researches. 

This new stove is composed of three principal parts, 
which are all cylindrical : each cylinder is formed by uniting 
two sheets of pasteboard together with strong glue, and in 
such a manner that the inner one should exceed the outer 
one a little in height, and that the edges which thus project 
should fit into corresponding recesses formed in the lower 
edges of the second and third cylinders, and thus serve to 
keep the three pieces steady, ihe one upon the other. 

The lower part, which is the fire-place, has a circular hole 
made in the middle of a piece of pasteboard, which serves 
as a bottom to it, in order to introduce the glass chimney 
pf an Argand-lamp: it is also surrounded, at the distance 

* Equal to 3 1 S** of Fahrenheit 



9S8 Baup'5 nBw Drying Siove, 

of two or three centimetres*, with another cylindrical enve- 
lope, consisting of a single sheet of pasteboard. The space 
between the two cylinders is filled with carded cotton or 
wool ; and the top iS| lastly^^closed by a circular band of 
pasteboard. 

This first piece is surmounted by a second : and that by 
a third, performing the office of a cover. In the middle 
of the cover of this |ast piece, a circular opening is made — a 
little larger than that whicb, as above mentioned, was made 
in the bottom of the stove — to afford entrance to the glass 
chimney : this is intended to permit the humid air to escape, 
and to clear the interior of die stove; and a plate of glass 
is fixed on one side of it, in such a manner as, by turning 
k more or less, the opening may be diminished at pleasure, 
. In the first and second pieces, near their tops, a circle or 
ring of pasteboard is fixed ; which serves to support iron- 
wire gratings, on which are to be placed the substances 
intended to be desiccated. 

There is a circular iron plate, pierced vrith holes around 
its border; supported upon thr^ iron wires placed in the 
lower part, or fire-place : its use being, like the mushrorai 
in M. D'Arcet's stove, to prevent the heat of the lamp firom 
acting upon one point only, and to distribute it equally. 

Lastly, the lower part or fire-place of the stove is held 
within and supported by an iron frame, which can be fixed 
against a wooden plank or wall, by means of two screws or 
nails. 

In order to use this stove, tlte glass diimney of the' lamp 
mtist be introduced as high as possible, at the lower open- 
ing; and the space between the glass a^d this opening 
must' be well closed, to prevent the entraifce of cold air. 
When we vdsh to obtain the ma^dmum of heat, the upjifer 
orifice must be closed, by means of the glass plate, as much 
as possible ; permitting only as much air to escape as is 
necessary to prevent the lamp from smoking. 

• "We have given a Table of the New French Measures and Weights, 
teduced to the English standard, in Vol. III. p. 419: to which we beg 
to refer our readers. 
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From a stove constructed as above described, and of the 
following dimensions ; viz. 

Metre. Foot. 

Height of the lower part, or fire-place, . . 0,3 or 1 
Total ditto of the two upper pieces . . . 0,3 ... I 

Inches. 

Interior diameter of the stove 0,2 ... 8 

Thickness of the space filled with carded 

cotton. 0,03 ... 2 

we obtained the following results. — Before the envelope 
was added to the fire-place, the loss of heat was so greai^ 
that a centigrade thermometer, placed on the lower grjEitingi 
was not elevated to more dian 120^ With the pasteboard 
envelope, the space remaining empty, the thermometer 
mounted to 130^. The interval being filled with charcoal, 
it required a greater time even to arrive at the si^me de- 
gree of ISO*'; and beyond that it never reached. Lastly, 
having substituted, for charcoal, either feathers, wool, or 
carded cotton, the heat progressively increased to 150°, 
and even to 160°, although less rapidly ; entirely owing to 
the fire-place being insulated by these bodies, which are 
bad conductors of heat. 

In constructing this stove of larger dimensions, it is clem^ 
that we cannot produce a temperature so elevated, in a 
similar period of time ; the fiiame of the lamp remaining 
the same. 

REFERENCES TO PLATE IX. 

Fig. 1. Elevation of the stove on its support. 

Fig. 2. Vertical section of the stove, a, fire-place ; 
bby envelope ;^ c, tripod; d, lower opening, to admit the 
glass chimney of the lamp; ee, rings of pasteboard, to 
support the gratings ; /, a small glazed window ; gg^ grat- 
ings ; hf a plate of glass fixed on the cover ; i, the upper 
orifice. 

3. Plan of the fire-place. 

4. The tripod, shewn separately. 

5. The support, with its two screws. 
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LX. — On the Clarifying and Blanching of Syrup and Svgar. 

By M. Pajot-des-Charmes.* 

The blanching of syrups presents a problem, the solution 
of i/vhich is interesting to all sugar-bakers and refiners.-— 
M* Pajot-des-Charmes has paid particular attention to the 
refining part ; and has published the processes by \¥hich 
he has succeeded in it. This ingenious chemist has pre- 
fixed to the detail of his experiments, a summary review of 
the different processes for clarifying syrup generally em- 
-ployed by refiners, up to the present time. These con- 
sisted in dissolving, in a heat not exceeding 80^ of Reaumur, 
any given quantity of sugar in about half its weight either 
of pure water, or water which has washed the skimmings 
of the sugar when boiling, or a mixture of common water 
and the above ; and adding to this solution a given quan- 
tity of albumen, or the blood of oxen, and charcoal either 
vegetable or animal, or simply the latter ; then skimming 
it, as the froth rises ; and ultimately throwing it upon a 
filter, conveniently disposed. The liquor, when filtered, 
(termed, by French refiners, clairce,) ought to mark, by 
Beaume's areometer for syrups, from 28° to 32**. It varies 
in colour, according ta the kind of sugar which has been 
used in the solution ; but it is clear and transparent. Eva- 
porated by a4>risk fire, so as to be kept boiling, it is raised 
to 43° of the same instrument; and then the S3rrup is 
poured out into receivers, and suffered to remain twenty- 
four hours, in order to crystallize. After the expiration 
of this time, the holes at the bottom of the receivers are 
opened, to let the uncrystallized syrup run oW. The syrups 
thus made are always discoloured ; and of deeper shades, 
ip proportion to the number of times they have been 
boiled, to obtain the crystallized sugar. The mother- 
waters which remain after these operations become, at 
length, the black, glutinous, viscous, and uncrystallized 
substance, known by the name of melasses. 

* From the Journal de Pkys,, de Chim. et d^Hist. Nat, 
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Having given a description of this manner of operating, 
the author proceeds to mention his refining materials ; 
which are, charcoalj^ and the oxygenated muriatic acid 
(chlorine). 

Use of Charcoal. — According to' M. Pajot-des-Charmes^ 
vegetable or animal charcoal may be used, or a mixture of 
both. He, however, mentions animal charcoalj^ as being 
preferable ; and it was with this that he operated^ and at 
various temperatures. 

Experiments on hlarjLching the syrup of raw sugar ^ ly char^^ 
coal, with the assistance of heat. — In these experiments, he 
advises the separation, in the first place, by means of sola* 
tion and filtration, of all the highly-coloured and insoluble 
substances, from the general mass, which sometimes will 
amount to six kilograms t in every metrical quintal : and 
then proceeds to the blanching of the syxuf (having 
added to it an equal quantity either of pure or washings 
water), at a temperature of, from 50 to 60**. 

The solution being filtered, fiye kilograms of animal 
charcoal, powdered as finely as possible, are to be added 
to it. This is introduced by stirring with a wooden spatula, 
so as to prevent the floating of any part of the charcoal. 
The liquor is then heated till it just simmers, and then fil- 
tered ; after which it is put again into the same or any 
other boiler, and four kilograms more of animal charcoal 
are added, heating and stirring as before, and again filter- 
ing it. The liquor is then again put back into the boiler, 
and three kilograms more of the animal charcoal are 
added, and treated as before. The blanching process is 
still continued in the same manner, but only adding one 
kilogram of the charcoal ; and the liquor is then, for the 
fifth time, filtered. The syrup now becomes as white as 
water, and stands at from 30 to 32® of the areometer. — 
This process consists, 1st, in separating from the sugar, 

•f- The weight of the kilogram is equal to one thousand drachms.— For 
the scale of comparison hetween English and French Weights and Mea- 
sures, see Vol. III. p. 419, of the Technical Repository. 
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by solaiion and filtration, all insoluble substances ; SdQy, 
by five snccessire blanchings of the liquor; employing 
heat, and using 92 kilograms of animal charcoal, for each 
100 kilograms of liquor. 

' Similar experiments made on clayed sugars (but wbich 
were only single-clayed) gave very profitable results. 
Three blanclungs by the animal charcoal, employed in 
the proportion of 34 parts of it to 190 of sugar, (using for 
the first purification 5 kilograms, for the second 4, and tor 
ttie lasf 8,) produced the same result. 

The author remarks, that the number of blanchiugs 
must be more or less, in proportion to the quality of the 
sugar, whether it be raw or clayed. 

Experiments^ made in the coklf on syrup of raw sugar^ of 
an infei^ior quality. ^-^Yifty kilograms of raw sugar, of in^ 
ferior quality, were dissolved in an equal weight of common 
water, at the temperature of the atmosphere : to this were 
put animal charcoal, well pulverized, equal to one-fifth ci 
die weight of the sugar : the whole was stirred toge&er 
fi)r ten minutes, and then suffered to settle for about tib 
same time. The stirring was then renewed in the same 
way, and for the same period ; and when again settled, the 
liquor was thrown upon the filter. This operation was re- 
peated five times; carefully changing the filtering-clotfa 
each time, and employing the second time 7 kils. of diar* 
coal, being the 7th part of the weight of the sugar ; the 
third tin&e 5 kils. the 10th of the weight of sugar; the 
fourth time the 10th (5 kils.) ; and the last time, the same 
quantity also (5 kils.). The syrup obtained after the fifth 
filtration became as clear as pure water. 

This process, without fire, requires five applications of the 
charcoal; amounting, in the whole, to S2 kilograms; which 
is double the quantity used for blanching the same kind 
of sugar, when heat is employed. 

The same experiment made on clayed sugar, and imder 
the same circumstances, demonstrated, that for 50 kQs. of 
this sugar it required only three applications of the char- 
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ttneHy acnd SO kils. for tlie trhole operftdon: the first tmx- 
ttire being with 10 kils. ; and the second arid thirds with 
5 kits. each. 

Another experiment, made by the same cold process, on 
raw sugar of a middhng quality, has proved that 50 kfls; of 
sugar have bedi Completely blanched by three applications 
of charcoal : the first, of 10 kils. ; and the second and third 
of 8 kils. each. 

Another purification, by the same process^ has demon- 
strated, that 50 kils. of a svtgar that had been twice clayed 
re<^uired only two applications of charcoal ; the first, of 10 
kils. ; and the second of 6 kils. The syrup resiilting from 
this operation was also as transparent as pure water. 

Of the Filters. — M. Pajot-des-Cbarmes having remarked, 
that, ift the ordinary process of our sugar-houses, there 
remdned, in the blanching substances, tfae filters and the 
difibrent skinmiings, about a fourth part of the sugar dissol- 
ved ; that, by the method, by heat, ab6ve described, there 
Remained a third ; and one-half by the cold process ;-*and 
that, on the other hand, the many filtrations of the same 
syrup, by these methods, whether this operation was per- 
formed either by the hot or the cold process, occasioned a 
great loss of time, which it was essential to diAiinish ; — he 
endeavoured to find a remedy for this double inconvenience, 
by a peculiar manner of placing the filters, que above the 
dther, in the form of a column ; which might also perform 
their functions with or without heat 
' The filters placed in this manner have also the advan- 
tage of saving manual labour; as the sugar in solution, fall- 
ing On tfae first chdrcoal-filter, passes successively to the 
i*est, and js thus perfectly blanched ; thereby requiring not 
tiiore than six-eighths of the time employed,when the filters 
Sure placed as usual. 

The strainers, when placed one above the other, also oc- 
casion a great saving of fuel ; as once heating the stove will 
suj£ce for the whole operation ; and the heat may be kept 
up in the column or casirig which contains the filters, by 
means of a stove-pipe passing through it perpendicularly. 
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To save the expense of fuel altogether, and to do away 
the necessity of using heat in any way, the author had re^ 
course to a method of producing the same effect, by intro- 
ducing another ingredient in the filtering substance, to make 
it more permeable; namely, white sand (fine silex), well 
washed, and mixed with the charcoal, in tha proportion oi^ 
firom S to 3 times the weight of the latter ; — the quantity of 
this material to be increased or diminished according to 
circumstances. It was found necessary, however, in opera- 
ting without heat, to increase the quantity of charcoaL 

The mixing of the charcoal and sand requiring a certain 
degree of care, particularly in the first and last filters, 
M. des Charmes recommends it to be done as follows • 
On the piece of linen, which covers the filtering-cloth, 
is laid the charcoal, mixed beforehand with two or three 
times its weight of the sand, after the sand has been washed 
and nearly dried. The sides of the filter should be well 
covered with the mixture, to the height of several inchesb 
so as to form a kind of basin; on which is laid another 
linen-cloth, finer than that placed underneath. Into thif 
latter cloth the syrup is to be poured, for filtering. 

In the following filters, the sand was deposited immedi- 
ately upon the filtering-cloth, and the charcoal upon the 
sand ; then a linen-cloth was laid over the whole, intended 
to receive the syrup. 

These two methods of placing the filtering materials are 
equally good. It is essential, however, that the layers be 
evenly distributed, and the ingredients raised round the 
sides of the filter. 

It is to be remarked,!. That the operation of destroying 
the viscous quality of the sugar being performed, in th^ 
first and second filters, on sugars of inferior quality, it is not 
necessary to use so much sand with the carbon, in the in- 
termediary filters for sugars above the middling quality. 

2. That the sand should not have more water added to 
it than. what is necessary to wash it. It should be just suf- 
ficiently moist to adhere, and form a basin in the filtering- 
vessel, to receive the syrup. It is not necessary that the 
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sides of this basin be raised more than an inch thick, above 
(he bottom of theJBIter. 

3» That, by the disposing of the filters one above the 
other^ the opelration of blanching the syrup is easy ; being 
dona all at once. 

4. That, by this economical method, the liquor produced 
by washing the skimming^^ termed clairce by the French 
refiners, may be also reduced to a white syrup. 

5. That, as to the last water, produced by washing the 
filters, it may used for other washings, and also for mining 
with fresh sugar, to dissolve it. 

6. That the small quantity of water used in washing the 
sand diminishes the effect of blanching, as the syrup passes 
through the filters ; and it therefore becomes necessary to 
use the sand as dry as possible. 

Pressing th^ charcoal and other materials^ when taken out 
qfthe strainers^ — In order to separate as much as possible 
the liquid matter contained in these materials, they should 
be piit into a screw- or hydraulic-press. The liquor pressed 
out should then be filtered. 

The author is particular in advising not to forget filtering 
the solution of sugar intended to be refined. He insists on 
the advantage of this filtration^ to facilitate the operation of 
blanching. He says that all the syr^ips^ and even the me- 
lasses itself, are benefitted by observing this advice. 

The part of this memorial which treats of the blanching 
of sugar by charcoal, is terminated by considerations on 
the importance which the author attaches to the liquor, 
after blanching, marking from @8 to 2Xf of the areometer. 
He indicates the disadvantage of its being at a low^r 
degree, as it will become coloured by the boiling being 
necessarily prolonged » but this inconvenience, is not to be 
feared, when the blanching is effected by heat ; although 
the quantity of water recommfpided, gives, barely from ^ 
to itff to the solution. This degree is found to be increased 
ip th^ course of the operation. . 

ThQ treatment in th^ cold not occasioning any augmen- 
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tatioH of the syr^p, we may begin by carrying it froni 
30 to 3^ ; as the mixture of the <;harcoal with the sand^ 
by adding to the permeability of the syrup, assists also in 
destroying its viscous quaUty. Therefore, to attain 32f* of 
concentration, the proportion of sugar to that of water 
ought to be about two parts of the latter, to three parts of 
raw sugar of a middling quality. 

Use of Chlorine. — ^In a gaseous state, this article may be 
employed in two ways ; either on the sugar in its natural 
or granular state, or in a liquid state. Both ways, the 
author observes, have their peculiar advantages. 

This process is applied to Uquid sugar, by conveying the 
chlorine, as fast as it is formed, into a filtered solution of 
sugar. The absorption of the gas is facilitated by means 
of an agitator, worked by hand. Wheo the desired cast of 
colour is obtained, even to the deamess of water, attention 
must he paid to fixing \t in this state, by filtering the 
liquor first through lime, to deprive it of the muriatic acid, 
iand then through the animal charcoal The syrup, after 
filtration, is to be boiled. 

' The advantages derived from this mode of operating 
conrist in having the syrup constantly of die same specific 
gravity; in obtaining a gas possesdng all the energetic 
properties required ; in being enabled to apply it to the 
syrup in the quantity necessary for blanching it ; and re- 
quiring only one straight-forward operaticm to C(»BpIete 
the process. 

The gaseous chlorine may be applied to sugar in the 
^ain. To accomplish which, the sugar is spread di 
boards or strong pieces of hair-cloth, stretched tight, and 
.arranged one above another, round a room, into which t^ 
mouths of the vessels ent^r, from which the chlorine ik 
disengaged. 

When thegas is in ^xmtaet, care must be ta^en to renew 
ithe surfaces, by turnkig the sugar constandy wi& rakes, 
having handles adapted to the purpose. Accordkig ^to 
^. d^ Cfaarn^es, it is necessary that the layers of sugar 
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should not be more than tliree or four lines thickj in ordfff: 
that the gas may act both under and above the hair-doths. 
The sugar must then be treated with lime, to remove the 
excess of hydrochloric acid, as in the preceding experi^ 
ments. 

Liquid chlorine may be used in two ways :. 1^ by 
adding to the filtered syrup a fifth part, in volume, of 
the liquid chlorine, and shaking them well together in a 
barrel ; then turning it out into a boiler with animal char- 
coal, filtering it, putting it back again into the barrel^ and 
adding to it a sixth part more of the chlorine ; 2. emptying it 
again into the filter, with a fresh portion of charcoal; and^ 
having passed it through, mixing it again with a tenth part 
of its volume of the chlorine. This operation is repeated . 
and the syrup again passed, with fresh charcoal, through 
the filter ; when it becpmes as clear and white as water. 

Every kind of syrup may be blanched by these pro- 
cesses ; and even melasses be brought to such a state of 
whiteness and clearness, as to be employed for piurposes 
hitherto unthought of in commerce. 

Some experiments made by M. Des Charmes have con- 
vinced him that vegetable charcoal may be used for the 
above purposes : but he remarks, that it does not mix well 
with the sugar, and that a part of it always floaty on the 
syrup. 

The author observes, that the animal charcoal which has 
been used in the sugar-refineries is an excellent manure for 
trees, at planting; and that great quantities are carried 
from Paris to the country, for that purpose. 

M. Pajot-des-Charmes having tried if the charcoal whicE 
had been used might serve again after being fresh burp^ 
could not perceive any difference between that and fresh 
charcoal. 

The memorial terminates with observations on the eva- 
poration of syrups, by the action of the .siui, and by the 
reflection of the heat of the furnaces. From these observa- 
tions we learn that it may be effected by both; but the 
furnaces must be adapted to the purpose. 
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XXI. — Experiments on ascertaining the Forces required i& 
drive and extract Nails of various kinds from different 
species of Wood; and oh the superior Adhesive Force of 
Screws. By B. Sevan, Esq. Civil Engineer. 

Sir, LetghtmuButtardy March 11,1 824. 

If AILS, of various kinds, have been used in almost every 
part of the world, for many centuries ; and constitute one 
of the most general modes of fastening substances together. 
£very carpenter is familiar with the use of the nail; and 
possesses a practical knowledge, more or less accurate, of 
the force of adhesion of nails of various kinds and in dif- 
ferent substances, so as to decide^ without difficulty, what 
number, and of what length, may be sufficient to fasten 
together pieces of various shapes and subject to various 
strains. But, 90 far as my inquiries have been made, I 
have not been able to find any authentic experiments of 
the real force of adhesion of different nails, when driven 
into wood of different species ; or to learn the actual weight, 
without impulse, necessary to force a nail a given depth 
into wood; and also, the force required to extract the same, 
when so driven. 

With a view to obtain some useful knowledge upon a 
mechanical question so elementary, I had a machine cpn^^ 
structed to measure the force of pressure and tension, with 
extensive powers ; and applied it to the extraction of nails 
of different lengths, from one-fourth of an inch to two- 
and-a-half inches. 

Theoretical investigation points out an equality of resist- 
ance to the entrance and extraction of a nail, supposing 
the thickness of it to be invariable ; but, as nails generally 
taper towards their points, the resistance to entrance be- 
comes, of necessity, greater than to that of extraction. In 
several of my experiments, I have found the ratio to be 
about as 6 to 5. 

The following abstract will exhibit the relative adhesion 
of nails of various kinds, when forced into dry Christiania 
deal, at right-angles to the fibres : 
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Fine Sprigs 

Ditto, . . • 

Threepenny Brads . 
Cast-iron Nails 
Fivepenny ditto . . 
Sixpenny ditto • . 
Ditto ditto . • 

Ditto ditto . • 



• • 



Number in 
the lb. 


Inches 
long. 


Inches 
forced into 
the wood. 


H. required 

to extract 

them. 


4-560 


0.44 


0.40 


22 


smi 


0.58 


0.44 


37 


618 


1.25 


0.50 


58 


380 


1.00 


0.50 


.72 


139 


2.00 


1.50 


320 


73. 


2.50 


1.00 


187 


78 


2.50 


1.50 


327 


73 


2.50 


2.00 


530 



The last of the sixpenny nails was forced into the wood 
by the percussion of a cast-iron weight o{ 6,27 5 lb. falling 
12 inches; 4 blows of which were necessary to force the 
nail 14^ inch into the wood. 

It was founds that 4001b. steady weight was required, to 
force the same nail to an equal depth. 

A sixpenny nail driven one inch into diy elm, across the 
grain, required 3271b. to draw it out, by direct force. 
The same nail driven one inch endways, into dry elm, or 
parallel to the grain, required 257 lb. to extract it. The 
Bame, driven two inches endways, into dry Christiania deal, 
was drawn put by the same force of 257 lb. To draw out 
one inch only, under like circumstances, required 8711;. 

The relative adhesion, therefore, in the same wood, 
driven transversely, to that when -driven longitudinally, is 
as 100 to 78, or about 4 to 3 in dry elm; and as 100 to 
46, or about 2 to 1, in dry Christiania deal. The relative 
ndhesion, under like circumstances, of elm and deal, proves 
to be about 2 or 3 to 1. 

The progressive depths of a sixpenny nail, driven into 
dry Christiania deal by simple pressure, were as follow: 

^ inch; by a pressure of 24 lb. 



4: ditto 



76 



1 ditto 235 

H ditto ...... 400 

2 inches . . . . .610 

I may pbservci, that, in the above experiiments, great care 
Tech. Rep. Vol. V. t 
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was taken to apply the weights steadily ; and that, towards 
the conclusion, the additions did not exceed 1 11.^ with a 
moderate interval between each addition. In some in- 
stances, the wdghts were left 10 or 20 minutes, before the 
load was increased. 

In other species of wood, I have found the force re- 
quired to extract a nail to differ from the above. Thus, to 
Extract a sixpenny nail from a depth of one inch, out of 

Green sycamore, required 312 /&. 

Dry oak 507 

Dry beech 667 

A common screw of 1 -fifth of an inch in diameter has an 
adhesion about three times as great as that of a six- 
penny nail. 

From these experiments, I am able to infer that a com- 
mon sixpenny nail, driven two inches into dry oak, would re- 
quire more than half-a-ton to extract it, by steady pressure. 

T. Gill, Esq* B. BevaN. 

' r ' . ■ .■■■■III I, 

LXII. — On Preserviffg the Skins of Birds, Beasts, and 
otiier Animals; and the Bill of the Toucan. By C. 
Waterton, Esq. 

I N our February Number, in replying to the Queries sent 
us in November last by our Correspondent, J. R. of New- 
ark, we expressed a wish that Mr. Waterton would com- 
municate his superior method of preserving Subjects of 
Natural History. We are glad to learn, from the London 
Journal of Arts and Sciences, that on the 8th of January 
last he delivered a Lecture on this highly-interesting sub- 
ject, before the Leeds Philosophical and Literary Society; 
some particulars of which are given in the above work. 
Finding, therefore, that Mr. Waterton had anticipated our 
wish, and had even communicated his process to a public 
Society, we feel ourselves justified in affording such par- 
ticulars as have come to our knowledge, either from Mr. 
Waterton himself, or from a- particular friend of his, or 
from other sources within our reach.— »And first, 
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On Presetving Birds. 

1. When the bird is shot, take it up by the legs; by 
which means the blood will not run through the feathers, 
but be detained by the reverised position of them : should/ 
however, any run, scrape it off carefiiUy with a penknife, 
when half clotted ; then lay the bird in a cool place, to stiffen. 

2. Wash the feathers clean with water, should any of 
them be dirty : observing to keep rubbing them down- 
wards with the fingers, whilst drying, to prevent them from 
sticking together. 

3. In skinning the bird, place it upon a towel laid on the 
knee. Be provided with a sharp penknife^ having a lancet^ 
shaped point; also several small needles or sharp wires; 
with thread ; raw or uncorded cotton, for stuffing; wooden 
skewers, for clearing out; glovers' or surgeons' crooked 
needles, for closing the orifices ; and, lastly, a mixture of 
a table-spoonful of corrosive sublimate (chloride of mer« 
cury) in sa quart of rum or other proof spirit, which 
should be allowed to stand all night, and poured off from 
the undissolved part next morning. Then open the skin 
of the belly of the bird, from the breast-bone to the 
vent; carefully stopping every aperture with cotton, in 
order to absorb any fluids which may escape during the 
operation ; and, particularly, observing first to stuff the beak 
and nostrils with cotton. Skin the bird, by blowing aside 
the feathers, and making an incision with the knife from 
ijie breast-bone to the vent : the skin may then be sepa- 
rated on each side with the knife ; always filling up with 
fresh cotton, as before directed, until you reach the thighs : 
then sever the joints of the legs from the thighs; and either 
take out the thighs, or out through the joints. Then se- 
parate or divide the back-boiie from the rump; and pro- 
ceed, by drawing out the body : cut the joints of the 
thigh-bones from the body, and also cut away the shoulder- 
bones from the breast. 

Other particular Directions, 

Make use of the knife, at the ears — only cut through 

the middle of the skin at the eyesi with the edge of the 

t2 
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knife turned upwards. Leave the scalp and jaw-bones 
adhering to the skin. Rub the top of the scalp with the 
antiseptic mixture. Let cotton be introduced between 
the scalp and the skin on the top of the head, to loosen 
and separate it Separate the body entirely from the skin. 
Clean the wing and thigh-bones ; wrap them round with 
cotton, and touch them with the mixture. Take out the 
rump. Touch the inside with the mixture applied upon 
cotton, wrapped over and between a cleft stick which is 
stuck through the cork of the bottle. Sew up the body^ 
and stuff it with cotton. Apply the mixture, by means of 
the cottoned skewer, inside the mouth, nostrils, &c. Clean 
the eyes and mouth. Fasten the upper and lowerH>eak, 
with a needle and thread. If the thigh-bone is broken, 
unite it, by putting a needle, wire, or skewer, inside of it 

To shape the Bird. 
Stick one end of a needle underneath and into the beak, 
and at the other end i^x a cork : place the bird in a deep 
box or case containing cotton; so that the cork which sup- 
ports the b«ak may rest on the ledge of the box, whilst the 
body, wings, tail, &c. may be supported and sustained in any 
required position, by packing the cotton'accordingly beneath 
them. Whilst drying, the feathers may be displayed to 
the utmost advanti^e, from time to time, at pleasure; and 
the feet brought to shape, and punctures made in their 
solid parts, to which a little of the solution may be applied. 
The head may be stu£fed into the natural shape, through 
the orifices of the eyes; and wires inserted into the feet, 
to attach the bird to a branch, &a ; but the wires are not 
required anywhere else. The bird will thus retain the 
shape given to it when dry. 

To kill a Ikd, without injtiring its feathers. 
» . Raise the wings from behind, with the fingers an4 
thumb of the kft-hand ; and, with those of the right-hand^ 
press that part of the body close adjoining to and underneath 
the wings, as hard as possible : this pressure will exert an 
action upon the heart, and cause the death of the bi^d in- 
stantly. 



\ 
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To preserve the Bill (^the Toucan in its natural brilRant 
cokui's. — ^The bill of the Toucan, immediately after death, 
loses all its beautiful colours, and becomes black. Hence 
we see, in Cabinets of Natural History, the bills of Tou- 
cans painted^ as near as may be, of their natural colours, 
though, indeed, very &r short of their native brilliancy. 

Mr. Waterton found that this black appearance was 
owing to the bony or homy cellular parts within the beak 
becoming black ; and that the colours still remained in the 
beak itself, as perfect as ever. He therefore drew out those 
black cellular parts; and coated the beak, withinside> 
with a mixture of whiting and gum-arabic in water; which 
caused the colours again to bear out. He then replaced 
the internal parts, and closed the joinings with wax. 

The tongue of the Toucan, which is a very curious object, 
is also perfectly preserved by applying to it the antiseptic 
solution. 

We have seen specimens of the Toucan, and other birds, 
in the Collection of his Grace the Duke, of Northumber- 
land, preserved in this manner by Mr. Waterton ; which 
greatly exceeded in beauty any we ever saw before. 

On preserving the Skins of Beasts. 

Mr. Waterton preserved these subjects in South Ame- 
rica (where, owing to the warmth of the climate, unless 
they are rapidly dried in the sun, or before or over a fire, 
they speedily putrefy), either by wetting them with the 
antiseptic solution, or dipping them into it, and then drying 
them. They were thus also effectually secured from the 
depredations of insects &c., without the least injury to 
their colours, or danger of the hair, fiir, &c. coming off. 
Indeed, so little does the solution corrode animal matters, 
that woollen garments on which it had be^n accidentally 
dropped continued for years as perfectly sound as before. 
We have had in oiur possession, ever since the year 1816, 
a specimen of part of a leopard's skin, which had been pre- 
served by Mn Waterton in the above manner; it is yet 
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perfectly pliable ; the hair as firmly adhering to it, and of 

as beautiful colours, as when first received : and we have 

also seen the entire skin of a fox thus beautifiilly preserved 

by him. 

On preserving the Skins of Snakes. 

Mr. Waterton effects this, either by skinning the snake, 

sewing up the seam in the skin, and then stuffing it with 

cotton wetted widi the solution diluted ; or, otherwise, by 

extending it, wetting it with the solution, and allowing it to 

dry. By the latter method, he preserves the skin in a 

coiled-up state, like a riband ; the beautiful odauzs of the 

scaler being as perfect as ever. One of these last he shewed 

us, when last we had the pleasure of seeing him. 

On preserving the Skins of Insects. 
This is effected by taking out the entraib, and stuffing 
the skb, in its natural shape, with cotton moistened wi^ 
the antiseptic solution. 



LXIII.— On clearing Feathers from their Animal Oil. 

By Mrs. Jane Richardson.* 

Sir* JVo. 1, York'-plaee, Lambeth, Jan. l6, 180G. 

I HAVE sent forty pounds' weight of feathers, cleared firom 
their animal oil, in claim of the Premium offered by the 
Society ; and am, Sir, your obedient servant. 

To C. Tayloe, Esq. See, JaNE RiCHARDSON. 

Process for clearing Feathers from their Animal Oil. * 
Take, for every gallon of clean water, one pound of 
quick-lime; mix them well together; and, when theiindis- 
solved lime is precipitated in fine powder, pour off the 
clear lime-water for use, at the time it is wanted. 

Put the feathers to be cleaned into another tub ; and add 

to them a quantity of the clear lime-water, sufficient lo 

, . . ... < 

• From VoL XXIII. of the Transactions of the Society for the En- 
couragement of Arts, Manufactures, and Commerce.— The Society 
adjudged its Premiutn of Twenty Guineas to Mrs. Richardson, for this 
useful invention. 
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cover the feathers about three inches, when well immersed 
and stirred about therein. 

The feathers, when thoroughly moistened, will sink down, 
and should remain in the lime-water three or four days ; 
after which, the foul liquor should be separated from the 
feathers, by laying them on a sieve, to drain. 

The feathers should be afterwards well washed in clean 
water, and dried upon nets; the meshes of which should 
be about the fineness of those of cabbage-nets. 

The feathers must, from time to time, be shaken upon 
the nets: and, as they dry, they will fall through the 
meshes ; and are to be collected, in order to be beaten, as 
usual, for use. 

The admission of air will be serviceable in the drying; and 
the whole process will be completed in about three weeks. 

Additional Particulars. 

Mr. Jolly, poulterer, of Charing-Cross, attended a Com- 
mittee appointed to inspect the feathers; and stated, that 
Mrs. Richardson had bought from him forty pounds' weight 
of feathers, in the state they were plucked from dead 
geese ; and in such a condition, that, if they had been kept 
in the lag only four days, without • being cleaned, they would 
have been- very offensive; that the feathers exhibited by 
Mrs. Richardson appear to be the same he had sold her, 
but that they were in a much cleaner state, and seemed to be 
perfectly cleared from their animal oil. 

The Comriiittee, in order to authenticate more fully the 
merits of Mrs. Richardson's process, requested Mr. Grant, 
a considerable dealer in feathers, to furnish some specimens 
of different kinds, in an unclean state, to be cleaned by 
Mrs. Richardson : in consequence whereof, an application 
was made to Mr. Grant; and the following Letter was 
received from him. 

Sir, Ao, 226, PiccndUly. 

I send herewith, three samples of feathers, on which the 
experiments may be tried: but should the quantity not 
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be sufficient, on being £Eivoured with your commands I will^ 
with pleasure send any quantity necessary. 

The bag No. 1, contains the commonest feathers we ever 
make use of: it is a Russian produce, of rarious wild-fowL. 
No. 2, grey Dantzick goose^feathers. No. 3, a superior 
kind of Dantzick goose-feathers. 

The two first are in their raw state, just taken out of 
the bags in which they were imported : the last have been 
sioved* the usual time (three daysj^ but still retain their un^. 
pleasant smelL 

Should it not be considered as giving you too much 
trouble, I shall be extremely obliged by your favouring me : 
with a line, when the experiment has been made ; and I. 
shall be happy m waiting upon you, to know the result. . 

I am, respectfully. Sir, your obedient humble servant, 

C. Taylor, Esq. Sec, ThOMAS GrANT. 

After the feathers last mentioned were sent back by 
Mrs. Richardson, Mr. Grant attended to examine them ; 
and declared that they appeared to be perfectly well cleaned. 

Certificates, from Mr. Christopher Bushman, No. 10,. 
Beaufort-row, Chelsea ; andfromMr. W.Baily; also testi- 
fied to tlie efficacy of Mrs. Richardson's process. 



LXIV. — On Reducing the Friction in Foot-Laihes. By 

Mr. John Hobbins. 

We have been favoured by Mr. Hobbins of Walsall, (an 
account of whose Improved Tin-men's Stove was published 
in our present volume, p. 79,) with the following particulars 
of the improvements he has made in his foot-lathe, in 
order to lessen the firiction ; upon the principles laid down 
in our various Articles upon ^' Reducing Friction in 
Machinery." 
These improvements consist in causing the cylindrical 

* Stoving b the process usually employed ; l)ut it is evident that it 
does not remove the animal oil, the evU effects of which are continually 
experienced . ~Kdi TOE. 
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necks, or pivots, at each end of the crank-axis, to turn in 
semi-cylindrical gaps, ;tnad^ in blocks of lignum vita, -^ 
recommended by Mr. Brunei; and also in placing other 
blocks of the same wood, with similar gaps in thern^ vdthin 
the tops of ihjb hooks, which connect the treadle with the 
two cranks, so as to act upon the necks of the cranks ; and^ 
by the occasional application of a little grease to the pivots, 
he finds that Mis axis^ which carries a heavy band-wheeli 
turns with very little friction indeed. 

He has also followed our advic0, in making the ends of 
the hardened and tempered steel pivots a little convex, 
causing them to act against hard and flat steel surfaces, 
the one fixed, and the other made upon the end of a screw, 
to adjust the end-shake of the axis ; and, we need hardly 
add, with complete success. 

The advantages of this superior method will appear 
evident, when compared with the usual practice of making 
a hole in each end of the crank^axis, and hanging it upon two 
cones; and thus, as it were, contriving to produce as muchjric' 
tion as possible, and greatly and unnecessarily to increase the 
labour of the numerous persons who are in the habit of using 
foot-lathes. 

We are truly glad to be informed of this instance of the 
application of the principles recommended by us: and 
hope it will be followed by communications from others^ 
who may be induced, from this example, to place con- 
fidence in our suggestions. 



LXV. — On the successful Application of the Epicycloidal 
Curves to the^ Teeth of the Wheels and Pinions of Time^ 
Pieces. By Mr. William Hardy. 

We were exceedingly gratified by Mr. Hardy's informa- 
tion, a few dayl; since, that the teeth of the wheels and 
pinions of his Time-piece at the Royal Observatory at 
Greenwich were lately examined with magnifiers, by 
several of our most scientific men, and that not the slightest 
appearance of rubbing could be perceived upon them, after 
thirteen years* wear I 
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This is, indeed, a most satisfactory example of the value 
of the epicycloid, when applied with accuracy to the teeth 
of wheels and pinions. We gave an account of the method 
pursued by Mr. Hardy, in forming the cutters for shaping 
the teeth, in VoL I. p. 451 ; and are promised to be fa- 
voured by him with other particulars. In the mean time, 
it may not be uninteresting to our readers to peruse the 
following Tables, of the rate of going of two of Mr; Hardy's 
clocks ; namely, the one before mentioned, at the Royal 
Observatory, Greenwich; and the other at the Royal 
Military College, Sandhurst ; from Vol. XXXIX. of the 
Transactions of the Society for the Encouragement of 
Arts, Manufactures, and Commerce ; which Society, as 
before mentioned, presented Mr. Hardy with its Gold 
Medal and Ilfty Guineas, as a reward for his new escape- 
ment and other improvements in Time-pieces. 

Royal Observatory, 

1820 



1820 



^P'- {25} 



1.4- 



May 



June 



July 



Aug. 



29 

4 

9 

12 

Id 

19 

23 

27 

12 

25 

27 

1 

6 

11 

17 

24 

30 

4 

8 

13 

18 

22 



0.9- 

1.1- 

1.1- 

1.0- 

1,0- 

0.9- 

1.3- 

0,9- 

0.9- 

0.9- 

0.9- 

1.3- 

1.2- 

1.0- 

0.9- 

1.1- 

1.3- 

1.1- 

1.4- 

1.3- 

1.1- 

0.9- 



Aug. 
Sept. 



Oct. 



No%'. 



Dec. 

1821 
Jan. 



26 

28 

2 

7 

12 

18 

29 

3 

6 

12 

17 

24 

28 

30 

2 

14 

17 

7 

28 

29 



1.4- 
1.4- 
0.9- 
1.2- 
1.3- 
1.3- 
1.0- 
1.0- 
0.7- 
1.1- 
0.8- 
0.7- 
0.7- 
0.7- 
0.9- 
0.9- 
0.8- 
0.9- 
0.8- 



. . . 0.5- 
MarchlS .... 0.5- 
April 9 . . . .0.6- 
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April 



1820 

Feb. 17 

28 

March 1 

5 

8 

15 

30 

5 

11 

20 

28 

5 

11 

21 

S9 

7 

12 

15 



Royal Military College, Sandhurst. 



May 



June 



0.6+ 
0.8+ 

1.0+ 

1.1 + 
0.9+ 

0.6+ 

0.5+ 

0.4+ 

0.6+ 

0.3 + 

0. 

OJi+ 

0.1 + 

0.1 + 

0.2+ 

0.1 + 



1820. 
June 
July 



23 
10 
17 



0.2+ 
0.2+ 



Aug. 
Sept 
Oct. 

Nov, 



Dec. 



27 

1 

10 

1 

21 

3 

17 

26 

1 

4 

16 

23 

13 



• 0. 

. 0.1- 
. 0.2- 
. 0. 
. 0.2- 
. 0.1 + 
. 0.2 + 
. 0.3 + 
. 0.7+ 
. 0.7 + 
. 0.8+ 
. 1.1 + 
. 0.9+ 
. 1.1 + 
. 0.9 + 
. 0.8 + 

• 1.0 + 



JuiXyh-^Additional Improvements on Life-Beacons to he 
erected on dangerous Sands at Sea. By Mr. George 
HoLDiTCH, Keeper of the Buoys and Beacons of the Port 
of Lynn, Norfolk.^ '; 

In our Third Volume, p. 302, we gave an account of 

Mr. Holditch's Life-Beacon. We now add his following 

improvements, since made upon it 

Sir, Lynn, Aug. A, 1823. 

I beg leave to inform you, that I have erected a beacon 
similar to the one upon the Long Sand, of which you 
have a model, upon an island of sand called the Whiting 
Sand ; the height, size, braces, and stones, of nearly the 
same dimensions ; but with the following improvements ; viz. 
Instead of the triangle, with seats upon the top, I have 
a round top, six feet diameter, and railed round, with a 
triangular vane of two feet each way, which shews that size 
from every point of the compass ; and also a small set^ 

• From Vol. XLI. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 
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under the top, to hold three persons occasionally. The 
beacon shews itself at three or four miles distant, like a 
sloop riding at anchor. 

The Whiting Sand, where the beacon stands, is 12 
miles from Hunstanton Cliff, seven miles from Terring- 
tph Steep (i*e*) the nearest land; and fourteen miles 
from Lynn town : and will preserve ten men, or more, if 

required. I am. Sir. &c. &c. g. Holditch. 

7*0 A. AiKXN> Eiq*^ Seeretarjf, ffe. 5fc. 



LXVII— .QMertw on the Fountain-Pen ; and Short- Hand 
Writing. By a Correstovdevt. -^With Editor's Remarks. 

Sir, Lewet, Feb. 23. 1824. 

I SHOULD feel particularly obliged by your informing me, 
tl^roiigh the medium of the Technical Repository, if the 
Penographic Writing Instrument invented by Mr. Scheffer 
(and noticed in your last Article on his Life-Preservers, 
VoL II. p. 213) is found to be practically useful? Does it 
answer all the purposes for which it is intended? Does 
not the small hole, through which the ink passes in sup- 
plying the pen, quickly become stuffed up by the ink? 
What is the expense ? I have tmderstood that the cost 
(I know not how correctly) is about 155.; and not wishing 
to lay out such a sum, without ascertaining the utility of 
the article, I have thought proper to apply to you for in- 
formation, previous to making the purchase. 

Having found the Technical Repository to contain the 
most corrrect description of machinery ; and having never 
found the processes recommended, fail, when pursued with 
proper care and attention ; I have addressed myself to you, 
in preference. 

I have one more request to trouble you with. It is a 
well-known fact, that, in pursuing a course of reading, on 
subjects which require close thought and attention, an 
epitome of the leading facts and arguments is found to be 
very serviceable, in fixing the subject in the mind. But to 
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do this in common writing requires mere time than persons 
in business can usually s^ord ; and Stenography has been 
found to be of great assistance in economizing time. The 
many systems which have been brought forward, by 
Doddridge, Byrom, Gumey, Mayor, and others, require 
much time and attention to acquire* I saw, and perused 
with considerable pleasure, in the Philosophical Magazine 
for 1823, part of a series of articles on this subject, by a 
gentleman who had made himself acquiunted with nume^ 
rous systems, and extracted from them the characters 
which he considered as the best adapted for clearness, faci- 
lity of writing, and brevity. I was prevented from peru- 
sing the whole of his communications, from the Magasnne 
having been discontinued to be taken by a Subscription 
Library in this town, where works, of fiction and imagina- 
tion have long been preferred to those of sterling value and 
utility* Some excellent practical observations w«re pre- 
fixed to the system of Short-hand which he proposed. 

If some notices on these subjects could appear in your 
work, I think they would prove highly useful to a nume- 
rous class of your readers, who, like myself, have but httle 
time to spare for literary and scientific pursuits. 

Wishing you that success which the practical utility of 
your Technical Repository so well merits, I am. Sir, yours 
very respectfully, 

ATr. T.Gill. H. BroWNE. 



Remarks ly the Editor. 
There are two Patent Fountain-pens now before the 
pubUc; Scheffer's and Lewis's. Both possess merit; but 
the union of the two forms a complete fountain-pen ; and it 
would indeed be highly advantageous were the patentees to 
combine their interests, both for themselves and for the 
public. Under present circumstances, the purchase of the 
two pens, whereby to form one good one, is too expensive : 
for Lewis's wants the cock appertaining to Scheffer's ; and 
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Scheffer*s is greatly improved by divesting the quill, which 
is employed by him, of its membranous coverings, as well 
as of the silver-tube in which it is enclosed, and using it, as 
Lewis does, without them. Mr. Brockedon (whose Painter*s- 
Rest we described in our last Number) has effected this 
union, in a pen which he has now used for nearly two 
years, ivith great convenience. 

It is to be hoped that Mr. Upington will soon complete 
liis System of Short-Hand : as yet, it is fisur too incomplete 
fbr use^ particularly in wanting the characters for the 
vowels ; although he certainly has taken the proper mea- 
sures to obtain the desired results. Wd must however 
confess, that, after witnessing the astonishing performances 
of some of ,Mr. Gurne/s pupils (who, in public Courts, 
vnll actually take down every sentence as fast as it is 
uttered, even without looking at what they write^ while 
watching the movements of the speaker's mouth), 
we conceive that there cannot be much more required in 
this useful art ; the exercise of which must, however, be 
continually kept up, in order to preserve facility. 

Mr. John Moon^ of the Custom-House, Dover, has 
lately pubhshed a system remarkable for its simplicity, 
which unites many points of excellence. We intend to 
notice this work in a future Number, and give specimens. 

Short-hand, however, except in the hands of professors, 
on account of the omission of vowels, the contractions 
in spelling, &e. and consequently the various readings 
which it will admit of, is hardly to be trusted^ further than 
for making extracts or memorandums ; and even these, if 
they are intended to be referred to in future^ should, as 
early as possible afterwards^ be copied into ordinary 
writing. 
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LXVIII. — On an English Substitute for Leghorn Plait for 
Hats and Bonnets. By the late Mr. William Corston. 

We published^ in our Second Volume, p. 1, an extract 
from Chateauvieux's Letters from Italy, on the material and 
manufacture of the Italian Bonnets ; stating it to be the 
straw of a wheat — a variety of the summer and winter 
beardless wheat of the Amo, " harvested before it is quite 
ripe, and whose vegetation is whitened by the sterility of 
the soil. This soil is selected among the calcareous hills : it 
is never manured ; and the seed is sown very thick." Again, 
in our Third Volume, p. 183, we gave an Article from the 
Transactions of the Society of Arts &c. on Mrs. Sophia 
Wells's successful substitute of an American Grass, in place 
of it. Also, another from Mr. John Parry, on Platting ; 
witli additional information collected by the Society, on 
manufacturing it And, in our last Number, we gave an 
Article from the same Work, on Mr. William Cobbett's 
application of various British Grasses to the same purpose. 
We now find, however, from Mr.Cobbett's Weekly Regis- 
ter for February 28th last, that, although he had, during 
the week, seen several very beautiful bonnets in a finished 
state, made from the straw of EngUsh grass in Oxfordshin^, 
and knew that many others were making in different 
parts of the kingdom, — suspecting even that the dealenr 
were now buying English plait, and selling it for Leghorn,-^ 
yet, that the straw of spring-wheat, sown very thick upon a 
poor soil, is the thing which bonnets will be eventually 
made of. 

This being the case, we think it is but jus^ce to the late 
Mr. Corston, to republish this Article, from the Transac- 
tions of the Society for the Encouragement of Arts &c. 
Moreover, to afford what further information it is in our 
power to give on this most interesting subject, we shall add 
to it other particulars which we obtained from Mr. Corston ; 
with some valuable information obtained from Mr. Parry 
(whose experience in the manufacture of straw-plait is equal- 
led but by few), on the soil proper for raising straw for plait 
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In the year 1805, Mr. Corston had the Gold Medal of 
the Society of Arts voted to him, for his application of rye- 
straw to the manufacture of a substitute for Leghorn Plait ; 
specimens of which are deposited in the Society's Re- 
pository. 

The following are the communications from Mr. Corston 
on the subject. , 

Gentlemen, Ludgate Huiy Dec, i7> 1804. 

I beg leave to lay before your Society, two specimens of 
a manufacture which was never before made in this country, 
and for the purchase of which a very considerable sum is 
annually remitted to Italy, Germany, &c. It is called 
Leghorn Plait, and is made use of for ladies* and gentlemen's 
hats. 

The annual importation, as entered at the Custom-House 
fov the last ten years, would furnish employment for five 
thousand female children and young women ; and give 
cultivation to two thousand acres, annually, of very poor 
land, to raise the straw, unfit for other culture. The two 
specimens sent, were plaited at a school I have at Fincham 
in Norfolk; and the straw is part of the produce of five acres 
sowed last year in that county. I should feel hajqiy to 
communicate every information respecting it, that your 
Society may require ; and if you. Gentlemen, should, on 
ipvestigation, deem it entitled to an honorary reward, such 
A mark of your distinction I should feel proud to receive. I 
have been three years in bringing it to its present state of 
perfection ; and I now trust it will not only prove of pub- 
lic advantage to this country, by preventing many thousand 
pounds a year being sent abroad, but will also be the means 
of diffusing private happiness to some hundreds of poor 
families, by the healthy and productive employment it will 
afibrd their children. 

I remain, respectfully. Gentlemen^ 

Your humble Servant, 

' To ihe Society of ArU^ ^c. WiLLIAM CoRSTOK. 
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An Account of the Quantity of Straw Hats imported into Gr^^ti^ 
Britain in the last tefi years; distinguishing each yeaty and 
the Countries from whence imported. \ ' 





Denmark. 


Germany. 


Flaniiers. 


France. 


Gibraltar. 


[ . . Italy. 




Doz. No. 


Doz. No. 


Doz. ' No. 


Doz. No. 


ij Doz. . No. 


Doz. Nob 


1794 


— .. — 


**"** •• *^ 


360.. 


*^"" — ■*•• 


^*" •• "^" 


8702.. 2 


1795 


— .. — 


1165.. 


^m^m ^ ^ V^MM 


"~"" •• ""•" 


*"~* .• ' 


3696.. 


1796 


— .. — 


1455 .. 


^^W ^, — • 


""**" .. • 


314.. 8 


1010.. 6 


1797 


•• 


3128., 


.. 


1.. 4 


' .. ~~" 


240^ 


1798 


— .. — 


4409.. 2 


.. 


"^"^ .. ^^^ 


"^^ .. *^^ 


' •• ' 


1799 


— .. — 


6615.. 6 


.. 


^'~' .. *"~* 


"^^ .. ""*" 


400.. 6 


1800 


— .. — 


9718.. 6 


— .. 


^■~* .. "^^ 


~~~ •• ~~" 


ld02.. 1 


1801 


— .. — 


3129.. 8 


^ ^ .. 


^~" .. *~~ 


— .. — 


235*. 10/ 


1802 


— .. — 


2955., 6 


— « 


"*"" .. ^^" 


""■" .• ~~~ 


6831.. 10 


1803 


1514 .. 11 


320.. 


— .. — 


*"*■" .. "^"^ 


"""" •. "^^ 


12237'.. 7 


Total 


1514 .. 11 


32986.. 4 


360.. 


1.. 4 


314 e. 8 


29956*.. 6 



Total Number, 65,133 dozen and 9. 

I 

'PlaU/orffuU, 

1800 .... Nil. 

1801 .... 779/*. 

1802 .... 2396»w 

1803 ... . 2106 /6. 

5281 /& . 
Inspector-General* 8 Office, Custom-House, London, 

July 7, 1804. W. Irving, Inspector-Generair 

At'five hats to a pound, 5281/6. will mike 26,405 Hats. 
Add the dozens above mentioned . . 781,605 

808,010 

Gentlemen, LudgateHill, January SiBylWS. 

Presuming on a hope that the particulars of my experi- 
ment, and a slight view of the advantages which this nev^ 
branch of industry opens to this country, may meet with i(t^ 
tention from those who alone can patronize and forward its 
establishment, allow me to subjoin the result of an experi- 
ment^ upon part of five acres of rye, sown last year in Nor- 
folk, upon a poor and sandy soil, with two bushels of seed per 
acre : it was the third year of my attempting to produce the 
Leghorn-plait, from the growth of the seed of this country. 
I feel happy that I can now (after much trouble and expense) 
lay before you, for inspection, specimens, made up in hats, 

Tech. Rep. YoLY. v 
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both knitted and sewed ; accompanied by the signatures of 
man^r respectable tradesmen in Londpn» who have dealt in 
that article, some of them ten, twenty and thirty yea^s, i^id 
eould not discover the difference from the Italian Leghorn : 
and^if it be honoured with yourapprobation^it will strengthen 
my hope, of seeing the waste land of this country rendered 
subservient to the industry of its poor, as well as to the 
national prosperity, by distributing at home the large sum 
which is at present annually remitted to a foreign market 
I selected two square yards from the thickest part of the 
crop, and likewise two from the thinnest: it was all pulled 
up by the roots. I tied them together, and again repeated 
the same. I manufactured one bundle, at my school at 
Fincham, in Norfolk; the other, at my house in Ludgate- 
street; and, averaging both experiments, the produce was 
as follows, from four square yards : — The bundle measured 
ten inches in circumference, and weighed one pound, with 
the seed : the straw was of four different sizes ; the finest, 

# 

not measuring more that fifteen inches in length ; the 
coarsest, only twenty-four, including the root and ear. The 
part used in plaiting, produced ten yards of Leghorn, of 
four different qualities ; and the weight was one ounce. 
The grain, or] seed, measured one-third of a pint, and 
weighed five ounces; the refuse straw, eight ounces: the 
waste was two ounces in the four yards. By this calcula- 
tion, one acre will produce forty pieces of Leghorn, of fifty- 
five yards in length } and employ, for one week, thirteen 
children to sort the straw^ and eighty to plait it : andx al- 
lowing them four shillings each, the acre wiU fiimish 18Z. 
I2s. in amount of labour bestowed on the produce. 

The Right Hon. George Rose has obUgipgly favoui^ 
me with the annual Account of Import^ for the last ten years^ 
up to Chrbtmas 1803: they amount to 83 cases per an- 
num : but the last year, there were 180 cases imported. 
83 cases contain 79,680 Leghorn-hats, to manufacture ; 
which quantity, in this country, would require the cy}tiva^ 
tion of ^000 acres of waste land; and furnish employipent, 
for nine months in the yea)r> for 5000 female cbil4ren ^m 
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BQYen to fifteen yettrs of age : their industry^ averaged at 4i5. 
per weekj would amoiunt to 36)600/. 1 have hot noticed the 
number of hands that will be required to make up the hats, 
nor diose employed m the cidtiyation of the Isuid. 

I am indebted to the Hon. Mrs. Harcourt^for hav^g pro- 
cured me three acres of Bagshot Heath. The GeneraFs 
steward has sown it for me, with rye-seed that grew on tfie 
five acres alluded to in Norfolk: and he has no doubt but 
it will answer the purpose. 

I remain, Gentlemen, your bumble Servant 

To the Society of Artt^ ^c. Wh^LUM GORSTOIT. 

0K»^«MQ4;W* 

We hereby certify^ that M^WiHijam CorstQn> ofif^^dgiitr 
Hill, has exhibited tp u^ a spe^^imen of plaited sfraw", pi^PiV^ 
factured by him in this country, similar tor th$it imported 
fsQut^ VftPQMs, p9rt3 of Europe, under th^ d^Qomina^tioi^of 
Leghorn. We have examined this specimen, and the hat 
made of the same article \ and candidly confess, we thought 
Jt Leghorn, until informed to the contrary. 

J. J. Valloton, Jei'myn-street. 
Joseph Robson^ Coventry-streeL 
Pavteft and Waixi, Sackvillersireeh 
Q. ^d ]^. ThQi»p»Q% QH^^uTrstmeL 
Hardijog, 3borland, an^ Co. PailrMalL 
Samuel Barlow, Jfermyn-street. 
Walter Gladhill, Jermyn'sireeU 
Richard Cotton, i)Mfe-5/rc^. 
Welohn^nand Masters, DiUKK 

Jfame^ S^er, ^m^^r^ 
Thopi|is S^ith. N^w $ondrSireet. 
Beapion ^nd ^b^tt, Sond-street^ 
W. Absalom, Qreen-street 
dddon and Hughes, Goiden-square. 
George ^lUB^tbi BxA^'Streek, Sit Jameses* 
Mpriqe and Pen^y, lAudgate-hill. 
WeUsjj Oilgreat, aiid JJeyflle, Tkei-^tre^L 
Middletop and Innes, Ditto. 
Richard Fisher and Son, Ditto. 

t2 



268 . CoRSTOH V Substitute for Leghorn Plait. 

OEMTLEMEN, Ludgaig Hilly Dee. 8,1865. 

Since I had the honour, last Spring, of Communicating 
to you my ideas on the benefits to be derived from the en- 
couragement of the growth of rye-straw, for the purpose of 
.making British hats, resembling Leghorn, I have been ena- 
bled to prove the result of my experiment on Bagshot Heath. 
The Hon. General Harcourt has now the first hat made 
from the rye-straw grown on that barren waste, which is 
well calculated to produce it. 

I cannot help expressing a wish, that Government would 
set the example, by causing 1000 acres of the Heath to be 
cultivated: and, when it is considered that the consump- 
tion is equal to the annual cultivation of 2000 acres, and 
the employment of 5000 poor children, I should humbly 
conceive it deserves the experiment 

I am. Gentlemen, your obedjent servant, 

7h the Stmety of Arit, |-r. WiLLIAM CoRSTON. 

Additional Particulars, obtained from Mr. Corston by the 
Editor of the Technical Repository. 
Mr. Corston stated, that the part of the stem under- 
neath the spatha, or sheath, was the only part of it which 
was fit for making the undyed Leghorn plait ; that part 
being of a lighter colour than those which are exposed to 
the open air. For the dyed plait, it is of no consequence ; 
and, therefore, more of the upper joint of the stem maybe 
used, than for the imdyed plait. The rye was suffered to 
stand until it was quite ripe, before it was pulled; as, 
otherwise, the straw would have been of a greenish hue, 
and not of the fine yellow colour required. The top joints 
only were broken off for use, close to the knots ; and being 
tied together in little bundles, just below their heads, 
the lighter-coloured parts were broken off for plaiting. 
They were flattened, previous to plaiting them^ in sevens 
or thirteens. A child, under fifteen years of age, could 
plait enough for fdiur hats in one day. He cultivated^ in 
the year 1804, forty-five acres of poor land in Norfolk, for 
this purpose: the grain produced did not exceed the 
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quantity sown/ but there was plenty of straw for manure. 
He gave ei^A/a^n shillings each/ for foreign Leghorn-hats^ 
which he himself could manufacture for ten shillings. He 
bleached the hats, in the, same manner as those made from 
split-straw; namely, by exposing them to the fumes of bum^ 
ing sulphur. - 

LXIX. — Mr. John Parry's- i7j/prma/io» to the Editor, 

on the Soil proper for raising Straw for Plait. 
Mr. Parry's information furnishes a curious instance 
of the remarkable differences, in similar plants, when grown 
in various kinds of soil. 

He says, that the straw of grain which is sown in soil of 
a clayey nature is very liable to be discoloured or, spotted, 
owing to the iron in. the clay. That which is; grown in 
sandy soils is very apt to be harskBiid brittle, and unfit to 
plait, on account of the silex which it has taken up. And 
that, alone, which is grown in a calcareous or chalky soil, 
such as abounds in the neighbourhood of Dunstable, for 
instance, possesses the necessary pliancy and toughness so 
desirable in the manufacture of straw-pl^it, as well as that 
JriWiawcy q/* coZoz^r which is also required. 

We conceive that it is of the utmost importance to attend 
to this proper choice of soil, if we would rival the Italian 
bonnets in their admirable qualities. 



LXX. — On an Early Variety of Horse^Bean, introduced 
into this Country from the Continent. By William Pvlb 
Taunton. Esq.^ 

GENTLEMEN, 3, Ffmp^Omrt, Temple, 

Perceiving that you have offered a premium for the 
cultivation of any species of beans which shall be cleared off 
the ground, ripe, before the middle of August, I take the li- 
berty to submit to your consideration my humble pretensions 
as a claimant of that premium, in respect.of. the cultivation 

From Vol. XLI. of the Transactions of the Society for the Encourage, 
ment of Arts, Manufiuitures, and Commerce.-^The Society voted, its 
Premium of the Large Gold Medal to Mr. Taunton, for this use^ Com- 
munication, 
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of the winter-bean ; « vari^ which I have Hot met with in 
Englted^ In the hands of any other agriculturist; norcanl 
inform you of what country it is a native. I derive my lAock 
from so amaH a quantity as apint^ communicated to me by a 
friend on the Codtinent^ about six years bade ; from whi<& 
small beginning I have gradually extended my stock, until 
I could make this variety the siAgect of field culture. Its 
properties are, that it is a small, firm, phunp, and hetivy seed ; 
that the plant is very productive and very hardy ; that it 
ought tobe sown in auttam ; and that it admits ^ very coin 
rfderable latitude in the tfaneof sowing i inasmvdi as I havls 
had the finest of produce from the ripened seed which has 
i^d Itself in July, and have also had it sacceed ^ell Aough 
%9^tn late in November : but the time of sowing to which 
I Hihotdd ifpxt Ihe preference, is themonth of October ; that 
if the Itod be properly ^relieved from sta^ant water, the 
young plant bids definati<^ %o all the frostsof winter, ev^ in 
the cdldtEM; and wettedt'daj/to ; land that i^ as IlMve sometimes 
cksesi It happen, after the bean has renewed its {^owthin 
Spring, wad made icettsiderableprogreBik ki fresh vegetati^ 
a severe hoteyoomb frost, attended with alternate tlunv% 
cuts its tender shoots, the plant indemniftes Ifae fiumer, by 
tfflering^dlit <iHih in^reasod vigour from the toots, whidi I 
hfei^e i^e^^ imbivto to be «ffec#ed by the vicissitudes of the 
weather. Indeed, in dSL circumstances, this varieity tiikrs 
out very freely ; insomuch lhat,in 18S1, where I had drilled 
dfdy 7 pilous 4^f sedl on 5 roods of ground >i^whi^ is 
ody after the rate^f 64 ^kms to the acre^ at Intervals «f 
ei^teen inches between the drills, I fotmd that the pluts 
wei^ thicfcer'tfaan wits consistent with a fuU crop of grain. 
Thiey are very prolific ; and I have always had abundaM 
veason to be satisfied with their produce^ tmtil the ^eMit 
year : but the extraoidituiry mildness of the last winter 
having ^aamsed all Ifae beans w&iich I had eoirn hniSeptem* 
ber tto UossHim in 'Maveh isnd the beginning of April, some 
cold weather, which subsequently ensued, prevented the 
aarUer bkisiboms from isetlaBg, smd <»u6ed a considtarable 
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degree af Mighti which I had nevet before experienced } 
and a amall quantity of ground, not exceeding 31 rods', 
which I sowed during the mcMith of November, provedinuch 
more productive than any of those which I had sown earlier. 
I hav^, in every instance hithertoi in the climate of Siirrey, 
where alone I have tried these beans, had them all harvested 
before the last day of July ; and the seed has always then 
been hard, dry^ and bright. 

A bean possessing these qualities appears to promise the 
following important advantages to the cultivator* In a season 
when beans are scarce, it may be thrown into the market in 
the end of July, or beginning of August ; and inasmuch as 
it greatly resembles an old bean in its hardness and dryness, 
it may reasonably be expected to obtain a price nearly ap- 
proaching to the price of old beans. No competiticm can 
at that time be apprehended from new beans of the varie- 
ties usually sown; for they are at that time still growing 
and in an unripe state. Next, the winter-bean being ri- 
pened in the heat of summer, yields to the flail as soon as it 
is carried from the field ; whereas the latter varieties, coming 
to maturity only under the weaker and more uncertain suns 
of autumn, require to be kept longer ui the stack or bam 
to dry, before they will readily thresh. The fiirmer,4here- 
fore, can convert the produce of this VMiety into money, on 
an average, three months earlier in the year than he can 
the produce of the ordinary sorts. Next, the weight, plump- 
ness, and hardness of the samj^, will at all times recom- 
mend it, and ensure a superior price. But the greatest 
advantage which it offers to the agriculturist, above all, in 
those rich soils which permit the long-continued alternaticm 
of wheat and beans, such as the Yale of Pewsey, the Vale of 
Evesham, and other highly-favoured districts, is this, that 
after this bean-crop is harvested, these still remains enough 
of the heat of summer, to give to the land, which has borne 
it, a very effective fello'w before the season requires the suc- 
ceeding crop of wheat to be sown. If, in 1818, or in 1822^ 
the plou^ had been put into the foulest and wettest ground. 
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on the SOth of July, at which time my beans were cleared, 
or even witiiin a month after that time, there was sufficient 
subsequent heat and drought to have roasted and killed 
every weed, and to have so completely dried and contracted 
ibe toughest clay, that upon the first succeeding rains it 
should all have shivered into the finest tilth, perfectly dean, 
and ready to receive wheat, or any other seed : whereas, in 
the ordinary course of bean-culture, the beans often are 
scarcely got off in time to plough for wheat ; and the land 
is then frequently so foul, as to be unfit for any crop at all, 
without an intervening fallow. 

I have found this crop well adapted for sowing therewith 
the seeds of perennial-grasses for permanent meadow. I 
feel called upon to make a remark on the quantity of 
land which I have this year sown with these beans, and which 

1 humbly conceive ought to be considered as amounting to 
^e extent (five acres) which the Society has required. The 
largest of the fields, called Claypond Field (10 acresy 1 rood, 
and 20 perches), which was actually sown with them, at in- 
tervals of 12 feet between drilFand drill, will not, probably, 
be considered by the Society as a space of 10 acres fairly 
cropped with beans ; but it may with propriety be considered, 
that an interval of three feet between the rows is a proper and 
husbandlike distance for the cultivation of beans, especially 
since the crop sown at 18 inches was foimd to be too closely 
sown: and if this be allowed, then the same number of rows 
dfbeans which were spread over lOacres, 1 rood, ^perches, 
at l^feet interval, will, at an interval of 8 feet, cover 2 acres, 

2 roods, 15 perches. 

' *^ a. r. p. 

Let Claypond Field, therefore, be considered sls . 2 S 15 

In West-London-lane Field the beans were ... 1 1 26 

Ii) Ruffett Field the beans were 1 1 

In Peach's Close I had of these beans 31 

And the total area of the beans will be 5 1 32 

thu3 exceeding the quantity which the Society requires. 
I have the honour to be. Gentlemen, &c. &e. . 

W. Pyle Taunton. 



Taukton'5 Early Variety of the Horse-Bean. Sft&' 

Sir, v 

Your J&your of 30th April was mis-sent to S tames, or it 
should have received my earlier attention. 

With respect to the expense of the culture of the winter- 
beans, my answer must, to a certain degree, be hypothetical; 
because, in the year in which the crop grew whereof I hav^ 
sent you a sample, the beans were not my primary object; 
but my primary object was, the reduciug of a stiff, sour, 
clay land to permanent meadow (a subject to which I have 
^ven many years attention, with the most satisfactory results); 
and I only combined the beans with that object, because I 
wished to increase and propagate the beans, and had no 
other ground ready to take them. The course of crops in 
Claypond Field (where the beans stood at l^feet interval 
between the rows), for the several preceding years since I 
first occupied the land, was* — 

Harvest 1819. — Wheat; dunged for 

Harvest 1 820. — Tares, fed off with sheep, intended to be 
sown to grass in August, but the showery weather prevented 
my getting the land fine enough for grass that year; where- 
fore, I again sowed for 

Harvest 1821. — Tares, fed off with sheep; and in Sep- 
tember, 1821, sowed it with grass and beans at 12-feet inter- 
val, thinkuig to steal from the grass a crop of beans, which^ 
atthis wide interval, would nothurt the grass. lam of opimon 
that the excess of manure in this field, which would have 
been beneficial to the grass, assisted to force the growth of 
the beans prematurely, and also to prevent their maturing 
their seed, and to render them more obnoxious to the blight; 
As I had high narrow ridges of old arable to level in this as 
well as in all my fields, before I could bring them into a 
fit state for a meadow, I ploughed, in the summer of 1820, 
six or seven times, to level the ridges; and in summer 1821, 
I ploughed about three or four times; viz. half the ground 
three times, half four times, besides many harrowings; my 
object being' to produce for the grass as fine a tilth as possi- 
ble (which is indispensable for the- purpose of creating 
meadows in the best manner) : but for the beans only^ had 
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they been my principal object, I would not have giyenmore 
lliati a single pbugfaing, and much less manure. The 
Committee will observe, tibat the beans in Ru£fett Field 
were thetery worst of my whMe crop. 

The piece of land in West-London-lane Field, whtdi bore 
beans, was tlius cropped:-^ 

Summer ISlP.'^^An imperfect summer fidlow, I nothar^ 
Ing time to spare to it from other objects. 

Spring 1830. — ^Kaks; viz. thou cavalier, chim caulet de 
FlandreSf chtm fnogHier, and chou mille-tStes, mixed, kt 
drills, at IS feet 4 inches : dunged for 

Harvest 1 8S1 .-—The same (after being cut for sheep in iht 
spring, and carted to a distant meadow) stood for seedi and 
produced a crop« 

18S@.— -The same (having been once or twice ploughed 
between the drills in the autumn and winter) were fed off by 
sheep in the spring ; their gnawing of die bark^of die stalks 
killed many plants; the others stood and perfected a second 
crop of seed in summer 18^; after which, lAout thi^ee or 
foinr ploughings were given to level the ridges^ widi a view 
of sowing grass thereon; and cocksfoot {dactyUs gl<(>fnerai€i) 
vras accordingly sown in September 1822, as sooii as the 
beans had been sown and harrowed in. It will be observed, 
that no manure was applied to this, except the original dung- 
ing for the cabbages in spring 1620, and the droppings of 
die sheep in April 1822> which may be conceived to be 
nearly counterbalanced by the scourge of a crop of cabbage 
carted off, and 2 crops of cabbage-seed ; so that no particular 
indulgence in point of manure can be said to have been shewn 
^ this crop : and this crop, the Society will be pleased to re- 
member, was better than diat in Rufiett-Field, but still was a 
Imd crop, being too early, and thereby blighted, and also 
being a good deal shaded by hedge-row timber. H[ad it 
been my object to sow beans only, I <;ertaiiily should have 
given only one plouglung for them. 
The land in Ruffett Field was thus managed:*— 
Harvest 1819.— An imperfect summer fallow. 
Harvesit 1820.— ScarletHtobe potatoes, wijth dung. 
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Harvest 18S1. — ^Tlie ridges ploughed down, and levelled 
by three ploughkigs and five harrowings^ imd 80Wa in 
September with beans and cocksfoot-grass. 

This cocksfoot proved an exceOent plants and is How as 
good a piece of perfecdy cl^tn ccfcksfoot as any within fifty 
miles of London, the groimd having been suffidently fine 
when it was sowed. 

The Committee will perceive, that the circumstance of sow^ 
ing grass with the beans entirely precluded hoeing in all of 
these instances; and that the produce might have been rea* 
sonably expected to be more adTantageou^, if hoeing had 
been performed^ 

The beans which grew in the turnip4oam s<m1, called 
Peach's Close^ grew on land dug by the qpade^ under d^ fot* 
lowing drcumstances : -^Peach's Close is my eiqpeilment*' 
ground^ in which I have imder cultivation between two and 
three hundred difierent species of plants, with a view to the 
isiprovement of agriculture; and numy of them, particularly 
the gramina, are disposed in square beds of a rod each, with 
an alley of the widdi of three feet in every direction between 
bed and bed, which serves as a path. The whole of th^ 
ground on which these beds are situate, in the autumn of 
1819, was sown, part with winteivpeas, part with Canada- 
tares, succeeded by stubble^tumips^ whidi Were pDbr: after 
which crops, in the autumn of 1SS0> i ploughed, the land 
deeply, and repeatedly, «ay three <x four times, dunged it 
well, and laid it out in beds; and in September^ ISSO, sowed 
it with sundf'y grasses. N^ to webste the space of the Itiley^i 
ia the first year, wUie the grasses in the intermediate bedid 
were in th^ir inlalicy, I sowed some patt of the aBeyB) ill 
autumn 1820, widi various anHuak^ and, «aiiong others, wil& 
winteivbeansA In automn 18^1, 1 sowed nearly the whol^ 
of the same alleys, and also som6 of the square rod'^bedi 
where the grasses had Mled, with winter4iean8 ; and these 
were the beans which I harvested there in 18^2, as mentioned 
in my memorial : upon which I have to observe, that I per- 
ceived, in many instances, that dropped beans from the per- 
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ceding harvest fell upon pathways and comers^ and on beds 
which had never been dug at all in that year, and came up, 
and grew quite as well, and bore as well, as the crop on the- 
ground wluch had been prepared by digging : part of ihe 
beans in the alleys and beds I hoed in March, part was 
neglected and never hoed at all, and they had to contend 
with a numerous and luxuriant host of annual weeds. The 
beans in Peach's Close were the best I had in that year, as 
I have before observed. My digging in that field was done 
at the rate of Sd. for some, and id. for others, per square 
rod, varying according to the degree of drought and hard- 
ness of the groimd ; and the beans were dibbled in by a boy, 
who fed my pigs at his vacant hours: his day-work cost me 
65. per week ; and I suppose he wasted 3 or 4 days in dib- 
bling these beans, which might have beien done in one. The 
alleys between the beds, being more trodden and hard, I 
paid, in some weather, 3 farthings, and in other 1^. per rod, 
run, for digging them, or 4td. and S^J. respectively per rod 
square, which was rather too much; but the finishing the 
work, so as not to entrench on the boundary of the bed on 
both sides, required more time and care than straight-for- 
ward digging does. 

In the present year, I observe that the scattered beans 
dropped in the last harvest on the surface are come up, and 
look as hardy, healthy, and forward, as they need to do ; 
whence, as well as from the other premises, I draw the con- 
clusion, that these, like other hardy small horse-beans, re- 
quire not an expensive tillage ; that one ploughing, and two 
or three turns or tines of the harrow, to cover them, would 
be quite sufficient to ensure a crop. And I would make the 
following estimate of their culture, according to the practice 
I should pursue ; looking to the bean crop only, and not look- 
ing to the future melioration of the soil, for the purpose of 
bearing grass or wheat: — 
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£. s, a. 

In stiff clay land, one ploughing, per acre ... 17 
Drilling beans, per acre, with Smyth's drill, four 

horses,. drill-man, and driver, at 45. per acre> 4 

Three tines of the drag, or harrpws, at &{. ... 02 

Water-fiirrowing, say per acre .^ 1 

Bird-scaring S weeks, say per acre 9 

2 hoeings in spring, i. e. end of March, and end of 

May, the two, per acre ....;..-.... 8 

' £.rii~9 

On my lighter land, the ploughing would cost me 55. 
per acre less, one tine of harrowing less, and no water-fiur- 
rowing; thus reducing the cost of culture from 1/. 12s. 9d» 
to 1/, Gs. Id. per acre. 

If I were to make either a complete summer fallow, or a 
partial summer fallow, previous to my sowing the beans, I 
should be induced to debit in my ledger the succeeding crop 
with a part of the expense of such fallow, which the row- 
culture of the beans would enable me to keep clean during 
the succeeding summer, so as to leave the ground in a very 
good state of preparation for wheat, or other autumn-sown 
crops. 

If the Committee should not think that my division of the * 

expenses between this crop and the succeeding crops is tdi 

be adopted, I must then submit to them th« actual cost of 

the tillage on which they were sown, which, I conceive, 

stands as follows: — 

Sm d. 

In Peaches Close, digging per rod ...... ^ ••• 4 

Dibbhng per rod (through the boy's idleness) ...» 2 
Hoeing per rod (where pc^rformed) ..••••••• 1 

0~7 

The amount of spade culture, at this rate, would be per 
acre 4/. 145. 8d, This small parcel was not watched- to pre- 
serve them fipom the birdsj therefore no cost thereof is 
charged here. 
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£• 5. dm 

For that which I sowed in the fields ; Ruffett^ 

8 ploughingi^ one at Vls.^ two at \Ss. •••••• d S 

5 draggingsi and harrowing^, at 8<2» 3 4 

Water-furrowing .0 1 

(Bird* scaring was omitted, this piece being small.) 

Prilling beans« per acre Q 4 

Harrowing in the same, two 'tines only^ per acre .014 
Rolling three times with heavy stone-roller (this 
operation was performed purely for the sake 

of the grass), at 9d. per acre S 3 

Hand-weeding in Springs per acre % 

For the beans in Clay-pond Field, must be added 
hereto^ upon all the field, the finr&er coat of 
bird-iscaxing •«••••• •^.. 9 

To whic^ add the preceeding charge ..»...£ 16 11 

And on one half of the field, one more ploughing, 13 

Total . , • 3 10 8 

And in East-London-lane Field the charge differs firom 
the estamate in Ruflfett Field in this r^pect) viz* 

Charge on Ruffett Field . \ . * iS 16 11 

Deduct 9 rollings, this having been rolled <Hify 
once, at 9d. per acre ..•••. 1 C 

Total cost per acre it 15 5 

But I beg leave to repeat, that X should have ineurred, 
and did incur, the whole of these expenses at tlie same sea- 
sons^ for the sole purpose of sowing my meadow-grasses, 
even if I had sown no beans, the combination of which was 
an after-thoughtj( ap^di for me, pot a very happy qne; 
for in two instances out pf the three, namely^ in iQlayrppnd 
Fi^ld and West-London-lane Field, whe]::e their grpi^th was 
most exuberant, they injured the grass^; in R;uff^tt; Fiel^^ 
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where the land wa3 less full of manure, gr4$9 succeeded 
most perfectly u^der thecie l>eans; wd its the iiutuinnf^ 
sowing of grass is certainly the most advia^hle^ I think I 
may venture to say, that, with due preeautieii not to 9ow th0 
hews too early, or too thick, they may form a useful oiews 
of lessening the expense of laying down perewial pastures 
or meadows in the best manner. 

I have to regret th^t I W9A i^ot nw^M^e that the Society 
wished for an estimate of the e>(pense, or I would soon^ 
have submitted it to them; Aud I hope t;he ^hpve sit^tement 
will be found satisfactory. 

In the pursuit of agricultur^^l improvement, my researches 
have made me acquainted with several plants, which I can- 
not but esteem to be valuable ^cqiiisitioiis to our nationul 
stores. Among the Cerealia^ the winter-pea, St, John'i- 
rye, spring-rye, and Geoi*gianrOfM;, 9.bove |dl the others ; 
among the Diadelphwi^ plants, the ke^ysamm emobi^yehifi 
biferum^ or double-crop saintfoUi ; the tr^Qliym incarnaitm ; 
the buUock-clover ; trifofiuf^TWc^^h^uv^, medicago wuum' 
lata ; and several others which proinifie valuable results^ tl^ 
qualities of which I have no time} ww U> enlarge on: no? do 
J perceive any premiums held out by your Society which 
particularly call for the ejJtubition of them ; but all of which) 
as well as the cplleetion 9I About 200 various species of 
grass, X shall be happy to render subservient to the good 
of the commumty, in any way X canj]aOst ^^fectuaUy do it* 

X fum. Sir, &a«&e. &c« 

A. AihiMy Btf. SecrOa^^t^.^c W. P. TaUNTON. 



Certificates of a most satisfactory natujce follow the 

^bQve ^tfutemeot* 



Sir, Cheam, AprU 4, 1899. 

I have the honour to inform you, that I have this day, 
according to your request, weighed with accuracy a bushel 
of the winter-beans, and that the weight of them is 63^1bs. 
avoirdupois. I ought to add, that these are some of the 
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beans which were last threshed, and which grew on the 
acre in Ruffett Field, a crop which was less blighted than 
those I had the honour to send to the Committee ; the 
latter having been taken from those I first threshed, and 
which grew in Claypond Field and West-London-lane 
Field. I suspect that the sample I exhibited to the So- 
ciety would not weigh quite so much. 

With respect to the produce per acre, it has, in this last 
year, in consequence of the blight, been very unequal and 
less satisfactory than in any former year. As I did not 
keep the produce of the several fields distinct, I cannot 
take upon myself to speak to the produce per acre with 
perfect accuracy ; but, to the best of my judgment, the one 
acre and a quarter in Ruffett Field (wbich was sown the 
latest) produced to me 21 or^ 22 bushels ; the few rods in 
Peach's Close, on a drier soil, produced to me after the 
rate of about thirty bushels an acre. The prodlice of 
West-London-lane Field and Clay-pond Field suffered so 
much by the blight as to be very inferior, and did not, I 
think, much exceed a sack to an acre. 
' I have the satisfaction of stating, that after the late 
winter (which, as the thermometer was several times maiqr 
degrees below zero, must be thought a strong test for 
growing beans), I see the bean-plants now about three or 
four inches high, bearing no other mark of the severity of 
the winter than their having a brown and scorched edge 
roimd some of their lowermost leaves ; and some which had 
•lain in the groimd during the winter, being sown in mid 
November, are, since the frost, come up perfectly healthy 
and vigorous. 

I am. Sir, &c. &c. &c* 

ji, Jiken, Esq. Secretary^ fe. ie. W. P. TaUNTON, 
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LXXL— TABLES OF CANDLE-LIGHT j for Mean Time. 

By B. Bevan, Esq,* 
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I^XXII.— O/i Accidents occasioned by the liirsting of the 

Air-magazines of Air-Guns. 

We are favoured with the following particulars of one of 
these accidents, by Mr. Berresford of Sheffield, the pos- 
sessor of an air-gun; which we think it our duty to lay 
before our readers, in order to put such of them as may 
happen to possess these dangerous weapons upon their 
guard agamst overcharging the air-magazine. 

On leaving Sheffield for London, in July last, Mr. 
Berresford took the precaution to remove the lock from his 
gun ; thinking it not unlikely that, otherwise, it might be 
improperly used in his absence. Nevertheless, a party of 
his friends from Rotherham would see the gun ; and, not 
able to employ it in shooting, from the lock being wanting, 
they determined to amuse themselves in charging the air- 
reservoir ; and accordingly proceeded to do so, until the 
valve would no longer readily open: it then became a contest 
amongst them, which had the greatest power to force more 
air into it; frequently applying oil to the piston of the 
injecting-pump, which became very warm from the friction; 
and continued their exertions, by turns, until, at length, the 
globe suddenly burst asunder ; and the upper hemisphere 
of it struck the person, who was charging it, in the belly, 
with such violence, that the continued application of one 
hundred leeches to the affected part became necessary, in 
order to keep down tlie inflammation. It was a long time, 
indeed, before the sufferer recovered from the effects of 
the accident. 

The globe was four-and-a-half inches in diameter; 
composed of two iron hemispheres, each the eighth of an 
inch in thickness, the edges of which were accurately fitted 
together ; and, before soldering them with brass, a circular 
band of iron, an inch broad, and the sixteenth of an inch in 
thickness, was placed within the joint, as an additional 
security. Notwithstanding this precaution, on the explo- 
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sion, the globe parted at the joint, tearing the band of iron 
asunder down its middle, and leaving half an inch, in 
breadth, adhering to each hemisphere ! 

We have also seen the stout oaken lid of a case which 
contained an air-gun completely perforated by the burst- 
ing asunder of the globe belonging to it; and, indeed, 
thei'e can he no limits assigned to the potver of the air, when 
so stnmgly compressed. It therefore becomes highly neces* 
sary, for those persons who have air-guns, to be exceed* 
ingly careful in avoiding this dangerous excess, by limiting 
the charge of the globe to a certain number of injections of 
air, and such as experience has shewn to be within the limits 
of safety ; and to satisfy themselves with the powerful effects 
to be obtained in the use of this instrument, without hazard- 
ing the dangerous consequences of overcharging; of which 
we have but too many examples. 

It even appears that no reliance whatever can be placed 
in the safety of air-guns ; if we may judge from the bursting 
of the globe, after the gun had been deposited in its 
wooden-case, as above mentioned: and it may deserve 
inquiry, as to the cause of the separation of the soldered 
parts, at a period subsequent to its being so laid aside. I( 
was a copper globe, soldered with speltar-solder ; and 
possibly the solder might have become decomposed, which 
allowed the disruption to take place. 

At any rate, we cannot be too cautious, in the makings 
using, and securing of air-guns ; so as to prevent the pos- 
sibility of accident. 
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LIST OF PATENTS FOR NEW INVENTIONS, 

tuhich have passed the Great Seal since Feb. 28, 1824. 

To Abraham Henry Chambers, of New Bond Street, in 
the county of Middlesex, Esq. ; for improvements in pre- 
paring and paving Horse- and Carriage- Ways. Dated Febi 
28, 1824. — To be specified in six months. 

To Richard Evans, of Bread Street, Cheapside, in the 
city of London, wholesale Coffee-dealer ; for a method or 
process of Roasting or preparing Coffee and other veger 
table substances, with improvements in the machipery 
employed; such process and machinery being likewise 
applicable to the drying, distillation, and decomposition of 
other mineral, vegetable, and animal substances ; together 
with a method of examining and regulating the process, 
whilst such substances are exposed to the operations before 
mentioned. Dated Feb. 28, 1824. — In six months. 

To John Gunby, of New Kent Road, in the county of 
Surrey, Sword- and Gun-Manufacturer ; for a process, by 
which a certain material is prepared, and rendered a suit- 
able Substitute for Leather. Dated Feb. 28, 1824.— In 
six n^Qpths. 

To John Christie, of Mark Lane, in the city of London, 
Merchant; and Thomas Harper, of Tamworth, in the 
county of Stafford, merchant ; for an improved method of 
combining and applying certain kinds of Fuel Dated 
Feb. 28, 1824.— In six months. 

To William Yetts, of Great Yarmouth, in the county of 
Norfolk, Merchant and Ship-owner ; for a certain Appa- 
ratus to be applied to a Windlass. Dated Feb. 28, 1824. — 
In two months. 

To James Wright Richards, of Caroline Street, Bir- 
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mingham, in the county of Warwick, Metallic Hot-house 
Maker; for an improved Metallic Frame and Ls^p^ appli- 
cable to all Hot-houses.Green-houses. Horticultural Frames, 
and Glasses, Sky-lights, and other inclined Lights and 
Glasses. Dated Feb. 28, 1824.— In six months. 

To William Greaves, of Sheffield, in the county of York, 
merchant ; for a certain improvement on, or additions to 
Harness, principally applicable to Carriages drawn by one 
horse. Dated Feb. 28, 1824. — In two months. 

To William James, of the city of Westminster, Land- 
agent and Engineer ; for a certain improvement in the 
construction of Rail- and Tram-Roads or Ways ; which 
Rail- or Tram- Ways or Roads are applicable to other 
useful purposes. Dated Feb. 28, 1824.— In six months. 

To Maurice De Jough, of Warrington, in the county 
Palatine of Lancaster, Cotton-spinner ; for a mode of con- 
structing and placing a Coke-Oven under or contiguous to 
Steam or other Boilers ; so as to make the heat, arising 
from making coal or other intense combustion in the said 
oven, subservient to the use of the boiler, instead of ftiel 
used in the common way ; and to exclude such lieat from 
the boiler, when required, without detriment to the opera- 
tions of the oven. Dated Feb. 28, 1824. — ^In two months* 

To Charles Bagenell Fleetwood, of Parliament Street, 
Dublin, in that part of the United Kingdom called Ire- 
land, Gentleman ; for a Liquid and Composition for majcing 
Leather, and other articles, Waterrprqof. D^ted Feb. 28, 
1824. — In six months. 

To Joel SpiUer, of Chelsea, in the county of Middlesex,, 
Engineer; for an improvement or improvements in the 
Machinery to be employed in the Working of Pumps. 
Dated March 6, 1824, — In four months. 

To John Heathcoat, of Tiverton, in the county of Devon> 
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Lace-manufacturer ; for a new method of manufacturing 
certain parts of Machines used in the manufacture of 
Lace, commonly called Bobbin-Net. Dated March 9, 
1824. — In six months. 

To John Heathcoat, of Tiverton, in the county of Devon, 
Lace-manufacturer ; for certain improvements in Machines 
now in use for the Manufacture of Lace, commonly called 
Bobbin-Net ; and anew method of manufacturing certain parts 
of such machines. Dated March 9, 1824. — In six months. 

To John Heathcoat, of Tiverton, in the county of Devon, 
Lace-manufacturer; for an improved economical method 
of combining Machinery used in the Manufacture of Lace, 
in Weaving, and in j^pinning, worked by power. Dated 
March 9, 1824. — ^In six months. 

To Wiliam Darker Mosley, of the parish of Radford^ in 
the county of Nottingham, Lace-manufacturer; for cer- 
tain improvements in the making and working of Machines 
used in the Manufacture of Lace, commonly called Bobbin- 
Net. Dated March 10, 1824. — ^In six months. 

To William Morley, of Nottingham, [Lace-manufac- 
turer ; for various improvements in Machines, or Machi- 
nery, now in use for the making Lace or Net^ commonly 
known by the name of Bobbin-Net. Dated March 15, 
1824. — In six months. 

To Rupert Kirk, of Osborne Place, Whitechapel, Dyer; 
for a new method of preparing or manufacturing a certain 
Vegetable Substance, growing in parts abroad beyond the 
seas, and imported to and used in these kingdoms, as a Dye, 
or Red-Colouring Matter, for the use of Dyers, called 
Sa£9ower (Carthamtis) ; so as more eflfectually to preserve 
its colouring principle from decay or deterioration in its 
passage, from'the places of its growth, to England and other 
parts of Europe. Dated March 20, 1824.— In two months^ 
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To Jean Henry Petelpierre, of Chalton Street, Somer's 
Town, in thfe parish of St. Pancras, in the county of Mid- 
dlesex, Engineer ; for an Engine or Machine for making 
the following articles from One Piece of Leather, without 
any Seam or Sewing whatever ; that is to say, all kinds of 
Shoes and Slippers, Gloves, Caps and Hats, Cartouche- 
boxes, Scabbards and Sheaths for Swords, Bayonets, and 
Knives. Dated March 20, 1824. — In two months. 

To James Rogers, of Marlborough, in the county of 
Wilts, Surveyor ; for an improved method, or an improved 
Instrument or Instruments, for determining or ascertaining 
the Cubic Contents of Standing Timber. Dated March 20, 
1824. — In six months. 

To John Lingford, of the town and county of the town 
of Nottingham, Lace-Machine Manufacturer ; for certain 
improvements upon the Machines or Machinery now in use 
for the purpose of making that kind of Lace commonly known 
or distinguished by the name or names of Bobbin-Net, or 
Buckinghamshire Lace-Net. Dated March 20, 1824. — In 
six months. 

To John Heathcoat, of Tiverton, in the County of 
Devon, Lace-manufacturer ; for improvements in certain 
parts of the Machinery used in Spinning Cotton Wool or 
Silk. Dated March 20, 1824.— In six months. 

To Henry Berry, of Abchurch-lane, in the city of Lon- 
don, Merchant ; for certain improvements on a Machine 
or Apparatus for more readily producing Light Dated 
March 20, 1824. — ^^In six months. 

To Jean Jacques Stainmare, of Belmont Distillery, 
Wandsworth Road, Vauxhall, in the parish of St. Mary, 
Lambeth, in the county of Surrey, Distiller ; who, in con- 
sequence of communications made to him by certain 
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Foreigners residing abroad, and discoveries by himself^ is 
in {possession of an Invention of improvements in the Pro- 
cess of and Apparatus for Distilling. Dated March 90, 
18S4. — In six months. 
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LXXIV.— 0» the Chinese Paak-Tong; or White-Chpper.. 

By John Barker^ Esq. 

Sir, Dumfries, AfnrU 6, 1 824. 

In the Article on Chines^ IVhiie'Copper, in the Second 
Volume of the Technical Repository, the analysis haa 
evidently been made of the Tutenag^ or ** Mixed Metal;" 
and not of the White-Coppery or what the Chinese call 
^* Paak-Tong, or White-Metal." The white-cppper is 
produced from ore, as the Chinese say, and cast into small 
round cakes, of about 6 inches diameter,, and 1 J, inch 
thick at the circumf<^rence arid centre, with i hollow 
between.* 

I beg leave to send you a small piece of the copper ; anii 
shall be obliged by your getting it analysed by some of 
your chemical friends; and by inserting the analysis iii 
your Repository, where I shall see it 

I have made a good many experiments with it formerly: 
but not having mubh practice in analysing, and now little 
time to attend to it, I cannot make out the result to my 
satisfaction; but think it is an alloy of copper and nickel. 
The copper does not appear to be the same as ours. 

My father, who was long Agent for the Lead-Mines at 
Leadhills, and the late Mr. Samuel More, Secretary of the 
Society for Encouragcjnent of Arts &c. made a number 
of trials,.upwards of thirty years ago, to make the tutenag^ 
which iff an alloy of white-rcopper and ziiic ; apd of which 
various articles were mad^^ such as .candlesticks,t &c^ 
They succeeded completely, by i^ing spme of the cake 

^ • See Plate XL Fig. 9. ....,-. '' 

f Four of these cancUesticks, of a paie^yellow colour, are in the pos« 
session of the Society of Arts.— EBnoB. 

TecK Rep. Vol. V. y 
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(a part of which is now sent you), with different propor- 
tions of zinc. A friend of my father procured for him 
the proportions used by the Chinese for making the 
tutenag; of which they, as usual, make a great mystery; 
which is also the case with the ore which produces the 
white-copper. The copper, they say, is a metal sui generis; 
the exportation of which, and the ore, are strictly pro- 
hibited. 

I am, Sir, your most obedient Servant, 

T. Gill, Esq. JoHN BARKER. 



Remarks by the Editor. 

We shall, agreeably to Mr. Barker's request, place 
some of the white-copper in the hands of able assayers^ 
tor analysis, and shall not fail to inform our readers 
of the, result. It appears that the Chinese are in 
the hjihit of forming various alloys with it. We have 
been told lately of an assay made of Chinese tutenag^ in 
which ten per cent, of silver was found. A kupfer-nickel is 
now found in Germany which is employed by the French 
in various ways in the arts ; and, indeed, nickel is getting 
into that extensive use to which its valuable properties seem 
fully to entitle it. The specimen sent us is of a reddish- 
White colour; and very soon tarnishes, on exposure to, the 
open air. 



LXXy. — On the pwpo^d Plan ^ erecting ^ Pat^iht 
WroiLght-Iron Bridge of Suspension, over the ThcLtnes^f near 
Iron-Gate^ and Horslydown. With Observuthns on ih» 
Strength of British Bolt- and Bar-Iron* Sy (hpJtavii 
Samuel BrowNi ftpyal Navy.* 

Tfi[BRE4d not in^Ufl, ^r in fttty other cotmtry, ^uch an ex^ 
tfefit 0^ fertile and valuable dis^els> iHth such a hunic^rGfos 
^^lati6n, i^aii^ted by an unfordable and navigable 
river without any means of communication, except by 

* Communicated by tlie Author^ 
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boats, as th€ counties on both sides of the Thames, in the 
eastern parts of the metropolis. 

Nothing can more clearly manifest the paramount im- 
portance of die commercial and maritime interests of Great 
Britain, which wiU not admit of the least impediment or 
injury to the navigation, even to attain such immense public 
and local advantages as must result from the erection of a 
bridge at the spot proposed in the present design. 

I need not, therefore, have recourse to argument, in 
order to prove, that if such advantages can be obtained, 
without prejudice to the great desideratum — a free passage 
to sea-going ships and vessels, as heretofore, it would be 
a highly important acquisition to the city of London, and 
to the country at large. 

My object is now to shew, that the measure is not 
only in itself practicable, but that it is a task of much less 
difficulty than its apparent extent and magnitude would 
seem to indicate. 

It will not at all lessen the importance of the present 
proposal, if it be admitted that bridges of suspension have 
long existed in other coimtries; and it cannot be pretended, 
by any man, fliat a new principle has been discovered. 
The properties of the catenarian curve are obvious in the 
Indian bridge of suspension formed of ropes or bamboo- 
canes, and in those constructed of common chain, as well 
as in a variety of objects which must be familiar to every 
person of common observation. But those simple con- 
trivances, which have been noticed by some writers, liave 
no more resemblance in th^ construction to the bridges or 
piers of suspension which have been erected in Great 
Britain, than the ifude bridges of remote ages, which con- 
nsted of logs supported on props^ are to be compared to 
die architecture of modern times. 

The first Bridge of Suspension ihat we hear of in this 
country,* is the one thrown across the River Tees, in the 
county of Durham ; the span of which does not, I thinks 
exceed 80 jTeet. It is formed of two common chains^ 

y8 



292 Brown'5 Bridge of Suspension over the Thames; 

stretched over the river, from abrupt banks, with battens 
laid across, and boarded ; the gangway partaking of the 
curve of the chains. 

Such an arrangement is evidently a bad one ; inasmuch at 
we tnust ascend to the points of suspension, then descend, 
and rise according to the curve of the chain, which, in 
that I have usually adopted, would be a pull of one 
foot in seven. This is hardly practicable ; and my earliest 
attention was employed to remedy the evil. In 1814, I 
erected a bridge, with the road or platform perfectly 
horizontal, on my premises at Mill Wall, where it still 
remains. This is effected by introducing perpendicular 
rods through the joints of the main suspending-bars, and 
adjusting their length to the curve above, so that they 
form a series of straps for the reception of a row of bars on 
each side, placed edgeways, and extending the whole length 
of the bridge, parallel to the entrance. The -beams being 
laid across these bars, the platform or road becomes quite 
horizontal; or an ascent may be given from the sides to the 
middle, in the same plane as with the roads leading to the 
bridge. The span is 105 feet, and the iron-work only 
weighs 38 cwt It was inspected by the late Mr. Rennie 
and Mr. Telford, who drove their carriages over it; and 
it has been considered, by men eminent for their skill in 
mechanics, as a remarkable combination of strength and 
lightness. 

The advance to improvement in this new era of bridge- 
building may be traced to the invention of iron^ables, 
which necessarily introduced the powerful proving^machine. 
A knowledge of the strength of bolt- and bar-iron of large 
dimensions was thereby obtained, which formierly was 
deduced from trivial experiments, leading to most erroneous 
calculation ; and as the importance of this nev^ branch of 
naval equipment developed itself, the principal iron-manu- 
facturers of England vied with each other in its improves 
Xaeht ; and British iron is now brought to a state of perfeo- 
tioii) that will, for general purposes, entirely sux>ersede ibfi 
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mse of foreign. There is also a uniformity in the strength of 
the improved British iron, beyond that of any other country; 
so that by adopting straight bolts or bars united end to end 
in the direction of their length, by coupling plates and 
pins of propiortionate sftrength instead of chains, we have 
an increase of strength, with less weight; the ri§k of bad 
workmanship is almost entirely obviated; and the subse- 
quent proof, to which every part of the Work is subjected, 
reduces the calculation of its strength to a certainty. 

The consideration of the plans at present : submitted 
will be much assisted by an examination of the model of 
the bridge which was erected about four years ago over 
the river Tweed, near Berwick. It is called, the Union 
Bridge, from one of the towers standing in England, and 
the other in Scotland. Although it consists of but one 
span, the principle and plan of construction are precisely 
the same. The foundations of the towers were laid on the 
19th of July 1819; and it was completed and opened to the 
public on the 19th of July 1820, by a procession of two 
rows of loaded carts and carriages, after which there were 
admitted about two thousand people. It has been in constant 
use for waggons and loaded carriages, and all the usual 
traffic of the country, without any regard to weight or 
number, the same as any bridge of arches. The span is 
437 feet, only 133 feet less than the present design ; the 
width 18 feet, which admits of two Carriages passing in 
opposite directions ; and a narrow path on each side, pro- 
tected by cast-iron brackets, for foot-passengers. 

The road is constructed of beams, 5 feet asunder, laid 
•across the lower bars, covered with 3-inch planks,* and the 
carriage-road in the. centre is defended by cross-bars of 
wrought-iron, which afford a firm foot-hold for the horses. 
.The bridge is supported by perpendicular bolts, resting on 
saddles, on 1^ main lines of suspension, which consist of 
eye-bolts 15 feet long and 2. inches diameter, united as 
before mentioned : they pass oyer the towers, and rest on 
cast-iron saddles built into. the masonry; and are extended 
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on an angle of about 35 degrees ; the extremities, tM)Il0i 
behind strong cast-iron plates, fixed about 40 feet under th^ 
road. The backstay-bars, on the English nde, are secured 
in the solid rock, 

I have ascertained the degree of tension iridch is created 
under every deflexion of the catenarian curve, by numerous 
experiments. 

The versed sine of the main suspending-bolts of the 
Union Bridge is, as near as may be, one-fourteenth of 
its chord: in this position the bolts will only bear about 
three-sevenths the weight which would be required to tear 
(bem asunder in a vertical position, or when uniformly sup- 
ported and stretched horizontally. 

I have found that a Scinch bolt, 12 feet long^ and 2 
inches diameter, was torn asunder horizontally by my 
machine, which is on the lever principle, like the weigh- 
bridges in the Royal Dock-yards, with a strain of 82 
tons: it began to stretch with 47 tons; and lengthened, 
during the experiment, 2 feet 9 inches; andivas reduced, 
at the point of rupture, to l^-inch diameter. 

But, according to the iK>wer indicated by the hydraulic 
^Agine used for the same purpose by Mr. Brunton of the 
Commercial Road, it requires a istrain from 95 to 100^ 
sometimes 103 tons^ to break a bolt of the same dimensions 
and quality. 

Mr. Barlow, Mathematical Professor of the Royal Mili- 
tary Academy at Woolwich, has pubtished, in his Treatise 
on the Strength and Stress of Materials, an account of ex- 
periments on my proving-machine, made in presence of 
him^lf, as well as others made by Mr. Brunton; and he 
ascribes the difference to the peculiar nature of the action 
of the two engines — Mr. Brunton's over-rating ; while nuile 
xegisters less than its full power: and he considers 27 tons 
as the measure of strength of an inch square. 

Taking the mean results, therefore, of the above trials, 
91 tons are the measure of strength, corresponding nearly 
with Mr. Barlow's datum : therefore, as three-sevenths of 
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the weight which will tear a 2-inch bolt in the position 
before mentioned will produce the same strain when 
equally divided on a catenarian curve whos6 versed sine 
is one-fourteenth of its chord, 39 tons is the least weight 
that would break down one of the main lines of suspension 
of the Union Bridge, and 468 to break the whole ; and the 
area of the bridge could not contain half that weight in 
any shape* 

It is also to be observed, that even admitting the possi- 
bility of the bolts in a bridge of suspension being over- 
strained, or strained to stretching, it is very evident, from 
the wonderful ductility remarked in the experiments 
before mentioned, that the very effect of their lengthening 
reduces the strain ; because, asr the curve becomes relaxed, 
&ie tension is diminished. It is quite different from a sus- 
tiaining power, whose inertia is continually exerted. 

It is interesting and important to note the changes that 
the iron imdergoes, in proving bolts or bars. It seems 
perfectly rigid and unaffected by any force less than five- 
ninths of its measure of strength, when a change is indicated 
by small exfoliations, or scales, from its surface. This is 
the consequence of the bolt stretching^ and necessarily 
lessening in diameter; and a certain proof of its yielding, is 
the phaenomenon of its becoiiiing sensibly Warm: the heat 
increases in the ratio of the strain ; and when the rupture 
takes place, which is generally near the middle, it is almost 
too hot to hold. ' 

It'cannot but afford additional satisfaction, in the con- 
sideration of this subject, to know, that, in the evidence 
given before the House of Commons respecting the Menai 
Bridge, which is now constructing under the direction of 
Mr. Telford, the most eminent men, both engineers and 
mathematicians, were not only unanimous in their opinion 
of the practicability of that measure, but, also, that both 
theory and experiment confirmed the possibility of extend- 
ing it far beyond the limits of the present design. 

Having made these preliminary observations, I shall pro- 
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ceed with a brief explanation of the plan itself, the eligi* 
bility of the situation, and the facility of forming approaches 
contiguous to the great roads and principal streets on Doth ^ 
sides. 

The designs are projected by James Walker, Esq.F.R.S.E. 
Civil Engineer, and myself. 

There are 3 spans of 600 feet each, and 2 side spans, 
supported by the back-stay bars, of 300 feet each. The 
total extent of the Suspended Bridge, including the width 
of the towers, is S400 feet. 

The embanked approaches, which form an integral part 
of the plan, are, together, 900 feet ; the whole extent being 
3300 feet, or little more than half-a-mile. 

The road on the North side takes its rise on Little 
Tower-Hill, near the bottom of the Minories; that on the 
South side near Dock-Head, in Bermondsey, which forms 
a central point to the streets leading to the great Kent and 
Surrey Roads. 

The rise, from its commencement on each side, is formed 
by an easy acclivity of 1 foot perpendicular in SO feet 
horizontal. 

. The carriage-road of the bridge will be 21 feet wide; 
the footpaths on each side, 8 feet wide. 
. The bridges will be constructed of strong beams of 
Baltic timber, covered with 3-inch plank. The centre, or 
carriage-road, will be defended with wrought-iron bars of 
different thicknesses laid across, forming ribs, which will 
afford a secure foot-hold for horses. 

The height of the bridge above high- water-mark. is 70 
feet in the front of the towers, rising gradually to 75 feet 
in the centre. The height will allow ships of 200 tons to 
pass under without striking their top-gallant masts ; and 
ships of 300 or 400 tons to pass with main-top-gallant masts 
down. 

The towers will be constructed either of granite, or some 
other stone of equally good quality, and the best rubble- 
wort in the interior. 
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* The bridges will be supported by 64 principal bars or 
bolts of suspension, 2^ inches diameter. 

The bolts will be 20 feet long, joined by side-*plates and 
pins of proportional strength. They will be extended, 
from their respective points, over the towers, in four rows 
over each other, one foot apart; each row to consist of four 
lines of bolts, parallel with each other. Those principal 
lines of suspension may now be denominated chains, al- 
though differing from the common form and usual accept a^ 
tion of the word. The joints being exactly opposite toeacl^ 
other, the saddles which support the perpendicular bolts^est 
on them, and bear equally on alL The principal suspenders 
are so arranged, that the beams are alternately supported 
by a different row of chains, so that an equal strain is pro- 
duced; as, for instance, the first joint from the towers is 
5 feet long, and supports the first beam ; the second joint 
is 10 feet long, and supports the second; the third is 15 
feet long, which supports the third; and the fourth is 20 
feet long, and supports the fourth beam. The others are 
all 20 feet long. Having thus set off with different lengths, 
this alternate system extends over the whole ; and the per- 
pendicular bolts are all 5 feet apart, corresponding with 
the distance of the beams. 

The foregoing plan renders the united strength of the 
principal suspenders certain; and we may now proceed to 
apply a calculation of strength, from the known principles 
of the catenarian curve, and the strength of iron, as found 
by so many accurate experiments.. 

It may here be briefly noticed, that as the strain is some- 
what greater at the points of suspension, the main bolts 
might be, in a small degree, gradually diminished to the 
centre; and in erecting the Trinity Pier in the Frith of 
Forth, I adopted this rule; but the expense and trouble 
attending it exceeds any advantage to be derived from a 
closer approach to mechanical precision* 

The least force that will break a 24-inch bolt, when 
strained vertically, or supported uniformly in a horizontal 
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direction, is 142 tons ; and the least force that will stretch 
it^ under similar circumstances, is five-ninths of the above^ 
or 79 ; but when extended in the catenarian curve, whose 
veirsed sine is one-fourteenth of its chord, three-sevenths 
of the 142, or about 61 tons, equally divided, will produce 
the same degree of tension, or the breaking strain; and th^ 
same rule will obtain as to the stretching point, viz. five^ 
ninths of 61 tons, or 34 tons, will produce the same effect oh 
the curve : but no force less than this will cause any change. 

Then, the leairt force that would break down the whole 
of the main suspoiding-chains, in any one span, is 3904 tons; 
end the least force that would strain them to stretching is 
2170 tons. 

The weight of the bridge, the main suspending-chains, 
and every diing within the points of suspension, vrill be 
750 tons. 

The centre division of any span of the bridge would 
contain 20 waggons, with 8 horses ; which, taken at 12 tons, 
including the weight of the horses, is 240 tons :— a pro- 
miscuous collection of carts and waggons would^rhaps be 
nearly the same. There could not be room for many other 
vehicles ; but, allowing 60 tons for horses and droves of 
of cattle, say 300 tons. The side-paths are to be solely 
appropriated for foot-passengers ; and it is just possible to 
place (alio wing 2 feet in breadth, and 15 inches in width 
for each) 3648 persons on both sides ; which, at 1 1 stone, 
is 250 tons. The total weight which it is possible to load 
on the area of any one division is therefore 550 tons; so 
that, in this extreme case, there would be 2604 tons less 
weight than would break down the main chain, and 870 
tons less than the weight that would stretch them. 

This calculation of a single span applies to the others. If 
the whol6 area ^ere filled, it would contain 14,592 people, 
X)r 1003 tons; and there would be a burden of 1200 tons in 
waggons and carriages : those, together with the weight of 
the bridge, make the. whole strain 5200 tons. But then we 
liave the strength of all the main*chains in the respective 
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BpatiSy viz. 15,616 tans, tp support this, or 10,416 less than 
would break down the bridge^ and 3480 less than would 
stretch them. 

This I consider to be a surplus of strength, that wiQ 
be deemed quite sufficient, even with the most cautious mind : 
but in a bridge of suspension, we are not at aU limited to 
strength, more than in any other structure. I can increase 
either the number of the chains, or the diameter of the 
bolts : a due regard to economy, and mechanical proportion^ 
however^ should always prevail, and guide us in rejecting 
whatever is not absolutely useful and necessary. 

The towers will not be affected by, any strain or drag 
from the main suspending-chains, being only subject to 
vertical pressure. The area, or base of the last iron 
framings on which the principal chains rest, will be about 
500 feet ; and computing the cohesion of the masonry under 
them, whicli is the weakest substance, it Would require, at 
the moderate calculation of 1^^ ton to a cubic inch, up- 
wards of 100,000 tons to crush one of the towers. 

With respect to the probable durability of the bridge, I 
do consider, that, with the exception of the timber, it may 
be deemed an imperishable structure. 

If it was to be totally neglected, the time would arrive^ 
but that at a very remote date, when oxidation would waste 
the bolts, and a diminution of strength in the ratio of its 
loss of weight would ensue: but even in this case (which is 
so improbable to occur, that it seems like courting an ob- 
jection to notice it), we have the fact before us, that every 
part of the bridge can be taken out, and renewed in detail, 
without either endangering its strength, or disturbing the 
passage. 

The iron- work will, in the first place, receive several 
coats of the anticorrosion paint, which will be cleaned off, 
and renewed, every year: and there is no part of the work 
that will not be accessible ; even the chains under ground 
will be extended within covered-ways, or barrel-arches, 
like the Brighton Pier; and there can be no question, ihat, 
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with common attention, the whole may be kept in a state 
of constant preservation.: indeed, were it considered neces^ 
sary or desirable, all the principal chains might be covered 
close round with thin sheet-lead, which would not only be 
impervious to water, but the joint, or seam, which would 
be under the chains, might be soldered, and prevent the 
action of the atmosphere altogether. • 

The platform, or road of the bridge, being defended 
with plates of iron, will not be subject to wear; but it will 
require occasionally partial repairs, owing to the decay of 
the timber, which in about 40 years may amount to a total 
renewal: yet this need not at any time stop the passage of 
the bridge: a beam can be taken out, and another intro* 
duced, by wedging up the planks from below: the flanks, 
being longitudinal, may be Ufted and replaced, without much 
trouble or inconvenience at any time. 

The cheapness of the material, and the simplicity of the 
construction, are strong recommendations for its adoption. 
It is quite practicable, and consistent with the design, to 
build the road entirely of cast-iron, with wrought-iron plates 
rivetted across, to afford a sure foot-hold for the horses^ 
but, in that case, the main suspending-chains would require 
to be stronger, to support the additional weight ; and the 
expense would be so much greater, that the difference of 
interest would not render it desirable in an economical 
point of view. 

The space occupied by the columns in the river, on each 
side, will not be greater than the length and breadth of two 
small sloops or brigs. Speaking as a seaman, I should say, 
that they would rather be an advantage than a hindrance^ 
because the spread of the yards of two vessels would be 
more Ukely to impede the passage of other vessels than 
the towers will be. ^ 

* It is necessary to state most unequivocally, that no hin- 
drance whatever will be created, either in the river or the 
adjoining streets, during the erection of the bridge. When 
the towers are finished, chains of sufficient strength to 
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carry a temporary gangway will be stretbhed across^ which 
can be hove up in ha^van-hour : the principal bolts will be 
hoisted up to the temporary bridge^ and the whole put 
together aloft. 

LXX VL — An Account of the Over/lowing JVell^ in the 
Garden of the Horticultural Society^ at Chiswick. Bu 
Joseph Sabine, Esq. Secretary to the Society.* 

Tumham Greefh Nov. 97 ^ 1823. 

In consequence of the success which had attended the 
operations of several persons in the vicinity of Chiswick in 
boring for water, it was determined, by the Coimcil of the 
Horticultural Society, that an attempt to procure an over- 
flowing-well should be made in the Society's Garden, for 
the purpose of obtaining a supply of water for various 
purposes ; but, more particularly, to form an ornamental 
canal in the Arboretum, for the growth of hardy aquatic 
plants. 

After the necessary inquiries had been made, it was 
determined that Mr. John Worsencroft^a person who had 
previously succeeded in making an overflowing-well for 
Messrs. Bird of Hammersmith, should be employed to 
execute the experiment. He commenced his operations 
upon the first of September last ; and, after boring for fiv6 
weeks without material interruption, tapped the spring oii 
the 18th of October, and finally completed his task on the 
following day. The depth fi*om which the water first rose 
was 317 feet ; and the whole depth of the well, when com- 
pleted, was 329 feet; the additional 12 feet of boring 
having been made in order to gain a perfect opening into 
the bed of the spring, which flowed, when first tapped^ 
less copiously than after the finial depth was obtained. 
The chalk, firom which the water immediately comes, id 
soft ; but the bottom, of the well is in hard chalk. The 

^Froin the Quarterly Journal of Science^ Literature, and the Arta, 
Ko.XXXilL ' 
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water in all the neighbouring wells appears to have been 
obtained at about the same depth ; and the strata, through 
which the perforations were made, are neariy similar to 
those met with in the present instance. 

The tackle, and the instruments used, were very simple, 
A scaffolding was raised, SO feet above die proposed orifice 
of the well ; on which a platform was fixed, to support a 
windlass, by which the rods used in boring were lowered 
into, and raised from, the well. These rods were of tough 
iron, about an inch and a half square, and ten feet long ; 
the ends of each screwing on to, or unscrewing from, the 
top of the next, as they were lowered into, or raised from, 
the hole. The instruments — fixed, as occasion required, to 
the lowest extremity of the series of rods, when in action — 
were, augers of various dimensions, for boring; steel- 
chisels, for punching ; and a hollow iron cylinder (called 
a shell), fitted with a valve at its lower end, for bringing up 
soft mud. The rods, when an auger was attached to them, 
were turned round by means of moveable arms or dogs^ 
which were made to lay hold of the part of the uppermost 
rod, at the top of the hole : the auger, being thus forced 
through the stratum of clay or sand, was drawn up, as 
soon as its cavity was filled with the substance it had 
loosened. The chisels were employed for punchiiig 
through stones, hard chalk, or other hard substances : the 
roda, when these were attached, were moved by metos of 
a powerful beam, acting as a lever, and worked by four 
men. . 

The water is discharged, at the surface of the ground^ 
after the rate of six gallons per minute ; and is capable of 
t>eing carried SO feet above the ground-level ; and even 
then supplies a copious stream. The well is lined, for the 
first 186 feet, with cast-iron pipes with a three-inch bore, 
jointed, by means of wrought-iiron collars, which are rivetted 
into the pipes : the succeeding 77 feet 6 inches are lined 
^ith capper-pipes of %i inches bo^e, soldered into a single 
length, and resting In the chalk, through whith tiie ve-^ 
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Viainder of the hole is bored, and in which no pipes were 
used. The whole series of pipes was introduced at once ; 
the hole haying been prepared for them as soon as it was 
ascertained that the augers had reached the chalk stratum* 
The land-springs in the gravel, above the blue clay, were 
kept out, in the first instance, by extra iron-pipes. The 
spring which was found in the sand below the blue clay^ 
and above the chalk, rose to within a few feet of the sur- 
face^ but did not overflow. The whole of the water of this 
spring is, however, excluded from the wdl, by the pipea 
with which itis lined. 

The cost of the well, including that of the pipes, boring, 
and every other expense whatever, did not exceed 130/. ; 
and the manner in which it was executed was in every 
respect satisfactory. Indeed, it is impossible to speak too 
highly of the care, attention, and dexterity of Mr. Wor- 
sencroft, and the workmen whom he employed. 

The various strata bored through were as follow : 

Feet. 

19 Gravel. 
16^ Blue clay. 

80 Coloured clay ; varying from brick^ved, mixed with 
blue and yellow, to many shades of didl purple. 

22 Clay, with nearly an uniform colour of yellow ochre,, 
occasionally mixed irregularly with grey. Thi» 
was more sandy than the previous stratum. Among 
diis, water rose in some quantity. 
S8.6 Soft soil, apparently composed of day and «and. It 
varied very much ip colour; being sonrctimes 
bright green, .otherwise yellow intermixed with 
green, or sometimes beautifuUy veincfd with dark- 
red and yellow. 
6746 Chalk, among whichimaz^ flint$ were scattered. Of 
these, one was 0ne foot in Sickness; and hso 
unusually liard, as to occupy tbe workmen lHaxee 
days in punching, before ^tfaey -could force a way 
through it. 



304 Sabine on an Overflowing Well at Ckiswick. 

The water was found, as before mentioned, at the depth 
of 317 feet, in a bed of soft chalk, mixed with small flints : 
the hole was bored IS feet among the water :-^so that the 
total deptli of the well is 3S9 feet ; and it is supposed, by 
the workmen, that the last piece of chalk that was brou^t 
up, sticking to their punch, was from the upper surface of 
a new layer of chalk, in which there is no water. 

The principal impurity discovered in this water, by the 
action of re-agents, is common salt, of which it contains 
about four grains and a half in the pint. When^ evapo- 
rated to dryness, the residue contains a sufficient quantity 
of carbonate of soda, to render it very manifestly alkaline: 
this is also the case with the waters of the other deep wells 
in and about London. 



LXXVII- — On the Melting of Gold, and the Preparation 
of Gold-Leaf By the late William Lewis, M.D.* 

ON FINE GOLD. 

Fine gold is a soft metal ; easily chiselled, cut, or graved ; 
very flexible ; and so tough, that when at length made to 
break by repeated bendings backwards and forwards, the 
£racture, on each of the pieces, appears drawn out in the 
middle, like a wedge. It takes impressions from dyes in 
great perfection ; but does not file freely, but sticks in the 
file-teeth; has little elasticity or sonorousness; receives 
great splendour from, the steel-burnisher^ but does jiot 
appear so bright fromthe polishing-stone. It yields freely 
to the hammer, both when hot and cpld ; and adnoats of 
being stretched to a vast extent. 

The gredt value which has at all times ]l)6cp &i;ed on 
g6ld^ its beautiful colour, incorruptibility, and cpmpa^t- 
ness, render its ductility an object of .primary importance: 
on this depend sundry arts and jnahufactures» in which we 
i|ee it ^ext(en4ed to an amazing tenuity, ai^d variously 
applied on this surfaces of other bodies^ both for their 
ornament and preservation. 

* From his Onnmercium PhilosophieO'Teeknieum, 
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OF THE MELTING OF GOLD. 

Gold melts in a low white heat^ and when- in fusion 
appears^ on the surface, of a luminous bluish-green colour. 
Though its expiemsion, by small degrees of heat, as from 
freezing to boiling water, is less than that of most other 
metals^ yet in fusion it seems to expandrmore than any of 
the others ; rising up with a more conyex or elevated sur- 
face as it becomes fluid, and growing more concave or 
depressed as it sets again, or returns to soUdity* From 
t;his property it follows, that gold is less fit for rec^vmg 
sharp and perfect figures, when cast into moulds, tluui 
silver, copper, lead, or tin, which do not shrink so miich, 
and far less so than iron or bismuth, which expand in their 
passage from a fluid to a S(^d state. 

The workmen, for the melting of gold, choose generally 
a black-lead crucible, on account of its being smoother 
than the Hessian or other eommon sorts, and, conse- 
quently, less apt to retain any particles of the costly 
metal: it is likewise much less liable to crack, may be 
used for several fusions, and does not require the precau- 
tions necessary to be obisierved where the others are 
employed. 

When the gold is divided into smaU parts, as filings, 
though all the particles be brought to perfect fluidity, they 
-do not easily reunite into one matfs ; many of them conti- 
nuing frequently in distinct drops.- Thi\ repugnance is 
judged to proceed from small atoms of dust, or other 
extraneous matters, adhering to the surfaces of the parti- 
cles, and preventing their dose contact The addition of 
certain ftisible saline substi^ces, which dissolve and vitrify 
earthy bodies in the fire, is found to remove tiie impedi- 
ment, and to collect and unite the gold, however divided. 
The use of fluxes is absolutely necessary in these circum- 
stances ; and, firomtheir apparent utility hm, it has been 
thought that they were needful in odier cases ; and hence 
they are often employed .where they seem to be little 
wanted. 

Tech. Rep. VoL V. • z 
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Borax, one of the most powerful dissolvents of earthy 
matter, is, iii this respect, oAe of the best fluXea ibt gdld ; 
but the gold melted with it, howeiFer fine^ is commonly 
observed to have its colour made somewhat pal^n. Frolh 
what cause this slight diminution of the colour proceed!, 
I have not been itble to discover : not do the wolfuiien 
find the diminution considerable enough to prevent th^ 
using borax more generally than any other kind of flnt. 
Nitre, addled to the borax, prevents this ^ect ; and |^i 
previously made pale by borax, has its colour restored jiy 
melting it with an addition of nitre ; hencie this jalt is use- 
fully emjdoyed where die gold is designed for iiie h^[b- 
coloured sort of leaf, for gildin^^ or odier purposes wheie 
the high colour of the metal is a prtntipal olged;^ When 
gold 18 allayed with copper, and the full proportion of the 
txxpfKt is to be preserved, nitre is never to be. used, the 
base metds. being icorified or deirtxoyed by it*; ia this; case 
it will be adviseable to add to the borax a little fcharooal in 
fine powder, which i^ill preserve the copper frOm bei^g 
scorified by the heat 

. Thore is another material, pointy in mehingf^Id^ .via^.the 
preservation of its malleability ; which is very lial^ t^.h^ 
injured, either from an excess, or deficie^K^ (n:^too^<^en 
an abatcfnient of, the heat, loccftudomng an undil^'iMl^pi^ 
a^ent of its parts at the time of its becoming so^d* t^b^ 
gold is made excessively hot, and the moviid^ into^lirhj^ j|k 
is to be poured, is warmN^ but afittle^ orpotat j|ifl|^1j)« 
metal ahnost always contracts a degree ?of j ia ff ^ j aess j^ 
irigidityf wbeareas,. fay duly i^roporljomng the hepM^ ^i^, ^ 
mould to that of the m^ta}, its softnass sM tom^^i^<Wii9ffy 
generally be seonred. The galdrbei»tex^ 4o whom. .Acni^ 
quidities are of mote importance than }M any OtlM^i "^^ 
heattibe iron ingot-^nouid, till die tallowy wMefaltJf^^ruUMl 
witb^ nais aad smokes without taking flittn^ .^94 jpoiW 
out the gold as soon af its iravfiiee appeals ^> fie hnji^^ 
giecki colour: die clea^nesatof tbeeokmr servda tbem^i^ 
mark, both of the gold being of a proper degree Of Imifa 
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and of its being fine. Those who. work in alloyed gold 
judge also fiom the ftppearance of the surface whether 
the metal is of such a heaty or such a disposition, as to 
prove tough or eager when cold ; and are taught, fay use, 
that which cannot easily be described. It is supposed 
by some, that gendy shaking or striking the crucible, so 
as to communicate ^ kind of undulatory motion to the 
fluid metal, just before it is poured out, contributes to its 
toughness. 

It is a general opinion among metallurgtc writers, that 
fine gold, in fusion, is made brittle by the contact of vrege- 
taUb coals not thoroughly burnt, or by thdr fiime ; and, 
what is pretty singular, that gold alloyed with copper is 
not 66 subject to receive this iiyury. But it is probable 
that the brittleness, astcribed to this cause, depends 
rather upon others : for the goldrbeateiis, who have their 
crucible open, do not find that the toughneas of die goid 
is at all diminished^ either by the vapour of the charcoal, 
or by a coal in iubstaiitce fkUing in ; though, if any sikfa 
diminution happened, it could not be supposed to escape 
their notice. There appears to be Htde danger to the 
malleability of gold to be apprehended firom any kind of 
fum^ but metallic tDnes. 

When gold is niade britfle by » small admixture of base 
metals, or hy Utidtt ftimed, ks miiHeabitity may be restored 
by malting it with a little . nitre, whldb filcorifies and 
dissolves all the otlier metals, eicedptsilvAr and platina. 
The nitre should be thrown upbm the gold jti^' as it is 
going to meter and tbe metal be poured out as soon as it 
flowb ihin. 'A iong iMitataiance^ of the fiision is Bpt t6 
destroy ^ eflfeet*^bf tiie nitre, mnd render die gcdd as 
brittle vts it was belbre: ftiir so nmdi of the nltie as kas 
acted upon die 'base admiittures of the gold itf dmnged 
by iimt action into an aScaHne sate ;* and the slightest aoeeM 
of otiy inflammi^te matter h iruffleieBt to vevtve* thcl sod^ 
rifled m^talBcpartides^ firom the idkali, aiid render them 
again mSscible with the gdd. Corrosifo mereoryHsniliii- 
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inatey thrown, by a litde at a time, upon gold in fiision, 
with care to. avoid its npxiousr fumes, answers the same 
end as nitre, and is commonly preferred to it by the 
workmen. 

THE PREPARATION OF GOLD-LEAF. 

The iron ingot-mould, into which the gold, melted in a 
wind-fiimace to perfect fusion, is run, as above mentioned, 
is six or eight inches long, and three-quarters of an inch 
wide. The bar of gold is made red-hot, to bum off the 
tallow ; and forged, upon an anvil, into a long plate ; which 
is further extended, by being passed repeatedly between 
poHshed steel-rollers, till it becomes a ribbon, as thin' as 
paper. Formerly, the whole of this extension was pro- 
dded by means of the hammer, and some of the French 
workmen are still said to follow the same practice : but the 
use of the flatting-mill both abridges the operation and 
renders the plate of a more uniform thickness. The ribbon 
b divided. by compasses, and cut with shears, into equal 
pieces, which, consequently, are of equal weights : these 
are forged upon an anvil till they a»e an inch square ; and 
afterwards well annealed, to correct the rigidity which the 
metal has contracted in the hammering land Satt^mg. 
Two ounces of gold, or 960 grains, the quantity which the 
workmen usually melt at a time, make a hundred and 
fifty of these squares ; whence, each of them weighs six 
grains and two fifths; and, as 4902 grains of gold make 
one cubic inch, the thickness of the square plates is about 
the 766th part of an in<:;h. 

In order to the further extension of these pieces mto 
fine leaves, it is necessary to interpose some smooth , body 
between them and the hammer, for softening its blow, and 
defending them from the rudeness of its immediate acticm; 
as also to place between every two of the pieces' some 
proper medium ; which, while it prevents their muting 
together, or injuring one another, may suffer ^em fixehf 
to extend. Both these ends are answered by certain 
animal membranes. 
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• The gold-beaters use three' kinds of membranes ; — tot 
the outside cover, common, parchment, made of sheep- 
skin; for interlaying with the gold, first, the smoothest 
and closest vellum, made of calves-skin; and, afterwards, 
die much finer skins of ox-gut, stripped off from the large 
straight-gut, slit open, curiously prepared on purpose for 
this use, and hence called gold-beater's skin. The prepara- 
tion of these last is a distinct business, practised by only 
two or three persons in the kingdom, some of the parti- 
culars of which I have not satisfactorily learned. The 
general process is said to consist in applying them one 
upon another, by the smooth sides^ in a moist and semi- 
glutinous state, when they readily cohere and unite inse- 
parably ;. stretching them on a firame, and carefully scraping 
off the. fat and rough matter, so as to leave only the fine 
exterior membrane of the gut ; beating tiiem between 
double leaves of paper, to force out what unctuo'sity may 
remain in them ; moistening them once or twice, with im 
infusion of warm spices; and, lastly, drying and pressing 
them. It. is said, that some calcined gypsum, or plaster 
of Paris, is rubbed, with a hare's-foot, both on the vellum 
and on the bx-gut skins, which fills up such minute holes 
as may happen to be in them, and prevents the gold from 
sticking, as it would otherwise do, to the simpje animul 
membrane. It is observable, that, notwithstanding tbe vast 
extent to which the gold is beaten between dwe^ skips^ 
and the great tenuity of the skins themselves^ .they 
sustain continual repetitions of the procesa, for several 
months, without extending, ov . gromng thiiiBi»* I Our 
workmen find, that after seventy or eighty if epetiticms,^ the 
skins, though they contract no fla^, vnll jao longervpermit 
the gold to extend between them; but that/ th^y maybe 
agidn rendered fit for use, by impregnating, them w^lh the 
virtue which they have lost ; and that evensholes m them 
may be repaired by the dexterous application offiresh 
pieces of skin* A microscopical examination of some skins, 
that had be^n long used, plainly shewed these repdrs. 



'» 
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Tlie method of fMoring their viHue is said, in the Enpy- 
elopMe, to be, bjr interlaying tbem with leaves of paper 
moisteiied wiiii vinegar or white wine, beatmg them for a 
whole day, and afterwards'mbbing them over, as ajfc firsl^ 
with plasty of Paris. The gold is said to extend between 
Ihem more easily after they have been used a litde, than 
when they are new.* 

The beating of the gold is performed on A smooth block 
of blaek marble, weighing from twe hundred to six ban* 
drod poimd^^the heavier the better— ^abont nine kidbes 
square on the apper surface, and sometiraes less^ fitted 
into die middle of a wooden frame about two feet square, 
so that the surAuse of the marble and the frame form 
one e6ntinu0us plane. Three of the sides are furnished 
with a high ledge; and the frovit, which is open, has a 
leather flap ftstened to it, which die gold*beat^ takes 
before him, as an apron, for preservkig the fragmoEits of 
gold that foil ofi. Three hammers are employed, all of 
tbem with two round and somewhat convex foces, though 
eomlnonly the woximan uses only one of the faces : the 
first, called the cutch-hamfner, is about fourt inches in 
diameter, and weighs fifteen or sixteen pounds, and some*- 
times ttirenty ; though few workmen are found who can 
Manage those of this last size: the second, called the 
iiu>derikg*hammerf weighs about twelve pounds, and is 
about the same diameter ai the first : the third, called- the 
gotd'hammer, or Jinishing-^hammer, weighs ten or eleven 
guilds, and is neariy of the same width as the two others. 
The Freneh use four hammers, 4ifiering, both in siae and 
shape,^ from Ihose of our worktiften: they have only one 
fii^e, ^ Hieing, in figtire, truncated •eones .: the first has very 
little 'Convexity, isr near five inches m diameter, and 
'weighir fimrteen' or fifi^en pounds: the second is more 
totr^et dttn the 'first, about an faich narrower, and scarcdy 
lialf itr wcj^t : the third, still moire convex, is only > about 
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^ We shall give othec particulars of the preparation of gold-beater's 
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two inches' wide, and feuv op fi?e pounds in weight ^^ the 
fourth^ QpfimBhing-hamBoer^ iS' nearly as heavy as the firsts 
but narrower by an inch, and tke moftt eonvex of all. As 
these hammers differ so reniadiabfy from ours, I &ought 
proper* to hisert a descriptioB of them ; leaving the wori^r 
men to judge whatudvantege one set may have over tiie 
other. 

A hiHidred and fifty of the ]^ieoe8 of gold are intisrlaid 
with leaves of velium> thtee or lour inches square \ one 
v^iuu leaf bequg placed between every two of the piedes, 
and aboat twenty more of the vettnm leaves on the out* 
sides: over these 4s drawn a parehment-ease, open at both 
ends; and over this, another, in a confsraiy direction; so 
that the assemMage of gold and vellum leaves is kept 
tight and dose on all sides. The whole is beaten with the 
heaviest-hammer ; and every now and then turned upside-* 
down, till the gold is stretched to tfie extent of the 
vellum; the case being opened from time to time, for disco* 
vering how the extension goes ; on; and the packet^ at 
times, ibent and rolled, as it were, between the hrnids^ fer 
procuring sufficient freedom to the gold ; or, as the wisric- 
men say, to make the gold work. The pieces, taken out 
from between the vellum leaves, aire cut in four, .with a 
steel knife; and the six hundred divisions, hence resultiBg, 
are hiterlaid, in the same raamep, snth pieees of the Ox^gut 
skins, five inches square. The beating beaig< repeated, 
with a fighter hammer, till the golden plates- >have agaia 
acquired' the extent of the skins, they are a second 'time 
divided in four : the instrument UseJi finr thb divimon is a 
piece of cane, cut to an edge; the leaves being new so 
fight, that the moisture of die afar or brteth eonde&sing on 
a metaUine knife would occasion them to atick to it. 
These last divisions bebg so -nutnerous, that? the skins 
necessaisy for hiterpodng between them wduM make the 
paicket too thidc to be beaten at once, they- are pavted 
into three parcels, which are beaten separately, with the 
sm^est hammer, tifi they are stretbhed, for the third time, 
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to the size of the skins : they are. now found ta be reduced 
to the greatest thinness they, will admit of; and^ indeed, 
many of them, before this period, break or faiL The 
French workmen, according to the minute detail, of th^. 
process given in the Encyclop^ie, repeat the divisi<m and 
the beating once more ; but, as the squares of gold, taken 
for the first operation, have four times the area of , those 
u^d among us, the number of leaves firom an equal area 
is tjie same in both methods ; to wit, sixteen from a square 
inch. In the beating, however simply the process appears 
to be, a good deal of address is requisite, for applying the 
hammer so as to extend the metal imiformly from the 
middle to the sides : one improper blow is apt, not only to 
break the gold leaves, but to cut the skins. 

After the last beating, the leaves are taken up by means 
of a cane-instrument or forceps, and, being blown flat on 
a leather cushion, are cut to size, one by one, with a 
square adjustable frame of wood, edged with two pandlel 
slips of cane, made of a proper sharpness : they are then 
fitted into books of twenty-five leaves each, the paper of 
which is well smoothed, and rubbed with red bole, to pre- 
vent their sticking to it The French, in sizing the leaves, 
use only the canerknife; cutting them first straight on one 
side, fitting them into the book by the straight side, and 
then paring off the superfluous parts of the gold about 
the edges of the book. The size of the French gold- 
leaves is from somewhat less than three inches to three 
inches and three-quarters square ;, that of ours, from three 
inches to three inches and three^ighths. 

The process of gold-beating is considerably influenced 
by the weather. In wet weather, the skins grow somewhat 
damp, and. in this state make the extension of the gold 
more tedious : the French are said to dry and press them 
at every time of using ; with care not to over>dry them, 
whi<Qh would render them unfit for further service. Our 
workmen complain more of frost, which appears to aflfect 
the metalline leaves themselves : in frost, a gold-leaf cannot 



Lewis on the preparation of Gold-leaf. SIS- 

easily be blown flat ^ but breaks^ .wih^es^ or runs 
toffether. .. ... .... 

/Gold-leaf ought to be prepared from the finest gold ; as 
the admixture of other metals, though in too small a pro- 
portion to affect sensibly ,the colour of the leaf, would 
dispose it to lose its beauty in the air. And, indeed, there 
is little temptation to the workmen to use any other ; the 
greater hardness of alloyed gold occasioning as much to 
be lost, in the points of time and labour, and in thegreatec 
number of leaves that break, as can be gained by any, 
quantity of alloy, that would not be discovered, at once, by 
the eye. All metals render gold harder and more diflScult 
of extension: even silver, which, in this respect, seems to 
alter its quality less than any other metal, produces with 
gold a mixture sensibly harder than either of them sepa- 
rately ; and this hardness is not more felt, in any art, than in 
the goId-beater*s. The French are said to prepare what is 
called green gold-leaf, from a composition of one part of 
copper and two of silver, with eighty of gold ; but this is 
probably a mistake; for such an admixture gives no green- 
ness to gold ; and I have been informed by our workmen, 
that this kind of leaf is made firom the same fine gold as 
the highest gold-coloured sort; the greenish hue being 
only a superficial tint, induced upon the gold in some 
part of the process : this greenish leaf is little otherwise 
used than for the gilding of certain books. 

But, though the gold-beater cannot advantageously 
diminish the quantity of gold in the leaf by the admixture 
of any other substance with the gold, yet means have 
been contrived, for some particular purposes, of saving the 
precious metal, by producing a kind of leaf, called party- 
gold, whose basis is silver, and which has only a superficial 
coat of gold upon one side of it. A thick leaf of silver, 
and a thinner one of gold, laid flat on one another, and 
heated and pressed together, unite, and cohere; and, b^g 
then beaten into fine leaves, as in the foregoing process, 
the gcdd, though its quantity is only about one<-fourth of 
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tfyil of the fSL^df contmiieB ererywbere to cover it; the' 
extension of the former keeping pace with diat of die 
latter. 

LXXVIIL-^Oti an. improved Manufacttare of Wooden 
Bushels^ arid other Measures, in France.* 

WITH A rLATJfi. 

It win be necedsary to describe the manner pf maldng 
Ae bushel as it was formerly practised, in ordej to shew 
the improvements which have taken place in thi^ art, since 
die Law has enforced the introduction of new measures. 
' 'The bushel-makers formerly bought the bodies of their 
bushels ready made, which they procured from Cham- 
paigne ; these were made eitlier of oaky beeoh, or wahiut- 
tree. The wood was first sawn into thin plaxik^^ and 
shaped with the plane ; then boiled in w^ter, and, whilst 
hot, was bent with a machine made on purpose. 
' The bodies being thus prepared, the workpaan ihade the 
edges even with a shave, such a9 coopers use. This done, 
he nailed the ends together inside and outside, |h such 9, 
Way that it might make that part of a double thickness. 
He then grooved the body of ft'e bushel interiorly and 
circularly at the part where the bottom was to be placed. 
This was done with a tool made on purpose^ the bliide of 
which could be shortened or lengthened ^s occasion ii%ht 
require. 

In order to form the bottom, the workman traced on a 
plank of wood a circle, whereof the diameter is equal to 
the groove made in the interior of the bushe]. He then 
cut pfF the parts beyond the Circle, and rounded the edges 
6f the bottom with his plane ; he placed the bottom tjius 
{)repared within the body, forced jit into the groove, and 
fastened it with nails below the groove ; and arpimql l}ie 
outside of the measure he placed a hoop of Qd!k* He 



afterwards cut bands of 8heet4tan, which he nailed aicross 
the bottom at rigbt-^anglaa to each other, und placed an 
hron hoop round the run^ atkA another nmnA the bottomi 
and between d>em he naSed alips erf ^9be^t*i^ollinaadg• 
zag form ; and the busbd was (;opiptote» 

As the new measures of capacity in France must be 
made absolutely cylindrical) with circular bases^ — which was 
not the case with those fermerly used, as the two es:tro^ 
mities of the rim overlapped one anotbeir copsiderably, 
forming a kkid of spical of three miMiiiietres ia thioknesf^ 
extendmg withinside,— we may now easily conpeiYe tba^ 
the cylindrical form of the ineaisui^e Wfur cbangedi and j^ba^: 
we could not be sure of its exactqeiBS in measvuing ii with 
the grain ; the Law now expressly forbiddirig it, as not 
aflbrding the means oi verificatiion* These measures.muat 
therefore be perfect cylinders^ tiie diameters of which a^e 
exactly equal to their height, wben intended foir ineasuring 
dry substances. Now^ if the £mn be not e^caqtly circular, 
how can we be sure that the exact proportim^^Uste b^weeii 
their height and diameter? . 

In order to obviate these inoonvenieiMeSi I. have endea- 
voured to improve the process, so as >to fUm rigorously 
the intention of the Law. The v^us ^p^andi^ which I 
propose, is the same fin* all measures pf of^adty. I shall 
therefore take, as an example, the forming pf a litre for dry 
measiurf ; and it may easily be applied to all others. 

I cut a plank of wood, 4 mjUunetres thiojc ; I give it 1^ 
millimetres S centimetres in bteath, viis. Z centhi^etres more 
than the interior height of the litre ; w4 ^i^P 7^ in lengths 
viz. a length equal to the circumference, the diameter of 
which is 108.3, the dimension of the liti^ p^ 6 centi- 
metres, which the small plank ought tQ cpntaint 19 ^f 
4f)0^. I suflSsr it to remain 4^. tbidc in the middle, dimi- 
nishkig insensibly to 3°^. at the extremities 

Whilst the wood is still flat, I bpUow out the gropyp, for 
the reception of the bottom, ¥rith a plane made for the pur- 
^se; as it is th^ mufih more ePorenient^y ai4 f fpedj- 
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tiOusly performed than when the wood is bent into the 
circular form. I make the groove at the height of 17°^. ; 
and prepare the bottom, which must be S"^. thick| so that 
the groove and the bottom being 20^. thick, the height of 
the measure will be lOS*". 3^, as required. : 

The whole being thus prepared, and the wood having 
. been soaked long enough in hot water to bend easily, I^x it 
at one end upon a cylinder a of my machine (PL XI. &gA), 
and I then turn the handle gently, in order that the wood 
may be forced, by the power of the other cylinder b, to 
apply itself perfectly upon (he surface of the cylinder first 
described. When I have arrived at the other extremity 
of the w6od, I fix the two ends, the one upon the other, 
then draw from off the cylinder the 'hoop of wood which is 
to form the measure; first, however, removing the iron bar o, 
by which it was fixed to the cyhnder at one end ; and, retain- 
ing it in shape by means of a wooden clamp ad e (fig. S)^ 
I then firmly secure the moveable cylinder .b, and preserve 
the circular form of the hoop by means of two false bottoms 
(fig, 4), each being exactly of the diameter prescribed;: 
I leave' the wood to dry in this situation; and replace the 
piece of iron, o,'in the cylinder a, ready to commence the 
same operation for another measure. ... < > ; 

When the hoop is sufficiently dry, I place it oh a moodd, 
which is a cylinder of hcird wood of 108°*. S^ in height 
and diattieter (fig. 5). This mould has at its foot, a base, 
whose diameter is fotir centimetres larger; and it is a xleci- 
mletre less in height than the measure, for the puk*po6e of 
moving it with more facility. I adjust it upon the. mould, 
so that the lower edge of the hoop and the base of .the 
"Would perfectly touch each other. I then firmly secure 
tHie hoop upon the cylinder, by means of two, three, or 
four" jointed iron hbops (fig. -7), having previously. fixed 
the bottom into the groove made to receive it ; ahd which 
rests upon the top of the mould, whilst the other edge of 
the hoop is in perfect contact with the upper surface df 
the base. AH being thus]^ arranged, I- place upon the 
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joint, the piece of thin wood (fig. 8), bent to the form of 
the cylinder, and drive nails or points into the hoop from 
the convex surface of the measure, in order to prevent the 
two ends of it from separating. Two grooves, ef, oh, 
(fig. 5) are made in the mould, to receive the points of 
these nails, and to facilitate the removal of the hoop. I 
then fix wooden hoops upon the measure, raise it from off 
the mould, and rivet the points of the nails inside: it is 
then finished, and presents the most tegnlax asad exact 
form. To all these advsuitages is added that of expedi- 
tion in the execution of the work.' The calibres and 
heights being once exactly fixed, I. have no need to take 
any further dimensions ; I cut the 'wood mechanically, 
bend it,' fasten it, and, am certain of obtaining the 
required success.* 

In order to afford more solidity to the measure, die top 
and bottom are encircled by hoops of beech-wood; that 
at the top is 4r millimetres thick, iand 4 centimetres wide; 
the bottom one is 2 centimetres wider, and greatly x:ontri- 
butes to strengthen the part around the groove hear the 
bottom* The two: hoops are placed on the outside ; and 
it is of no consequence] in this case, whether the two ends 
of them lie the one over the other, and form a double 
thickness;, provided, thai Ae exactness of the interior of 
the measure be not injured thereby. 
.. It only remains now, to streiigthen the measure with iron, 
if necessary. In this case, the superfluous wood is removed, 
and replaced by bands of iro% which are nailed to the wood. 

Explanation of Figures I, 2, 3, 4, 5, 6, 7, and 8, of Plate XI. 

Fig. h A froiit view of a machine to bend the wood 
uniformly. The cylinder a can be changed, . as it must be 
of exactly the diameter required for each measure: it is 
then evident, that as miany of these cyliaders are required 
as there are different sizes of measures to be. made; The 
second cylinder, b, is nev^ changed* ^Tbe two cylinders, 
A and B, are supported on the solid base dcefgh; but it 
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mtut be observed, that each ejlinder is roounted upoh 
a separate firame. llie frame eqdjc is intended to sup- 
port the cylinder a oiily. The second frame, fh, supports 
the cylinder b. The second frame slides within the 
pedestal dc. At m is seen an opening or mortice, n, for 
the purpose of placing the cylinder 3 fiurther from or 
nearer to the centre of the cylinder a, according as the 
latter may be larger or smaller. The cylinder, b, is re- 
tained in its place, by means of douUe wedges, plscad in 
the mortice n« The same arras^^ement is also provided 
on the opposite side. The pivots of the cylinders: ane 
supported in brasses, with covers, lx, placed in die tops 
^oF die upri^ts, ef.* 

The handle, i, is fiiLed on the extromity of the satis of 
the cylinder a, which is placed on an immoveable Aioiie, 
for greater soKdity. The piece of iron, o, is rounded 
exteriorly, and extends the whole length of the cyfinder. 
It is armed with a number of points abng it, for the ptir«* 
pose of holding the end of the plank of wood securely, 
which is intended for the measure. The wood,Ta&,is 
strongly compressed betwea[i the two cylinders, so that it 
may be coiitinually applied tqpon the cylinder a. 

After having turned the handle i, the end r of die 
plaodi covers, by several centimetres, the pait pi xJear 
to s, for example, the two ends of the plank anv secwcd 
hj three or four nails, driven in rows opposite toigach 
bfther^ tibe points of whidh entex into ihe smiA grooms ii^ 
made tsi die ^sj^luider, parallel to its axis^ to prevent die 
nails from entering the cylinder, which would prevent ihe 
hoop from being taken oflF from it. This done, Ihe cyttlder 
▲ ib removed from its supports; the piece df iroa^o, is 
iakaa oul, and witJh it the measure, whjich I caB a tamUxtary 
as the' hotlam is not yet fixed in k: the tamimtr is then 
detached from ibs points^ in the piece of trouj o« ^' 

Fig. 2. represents a wooden clamp, made rither of osK 
or walnut^ree* It is composed of th^ two legs, i>^ said 
a small intermediate piece, to keep Ae two former .at a 



and qther Measures^ in Froncf^ 8|9 . 

distance^ equtl to the double thickness of the jilank^ a^d 
of an iron ring^ a, to render the whole firm. € represents 
a srection of this danqp, taken nt the line a 6. The two 
ends» DEy of the clamp, enter within the tiag, b, to {nrete^t 
its openings and it thus secupres th^ iamboun 

Fig. 3. represents the tambour separated firom the 
cylinder^ and retained in its circular shape by the clamp, 
fig. 2. 

Fig. 4. represents a ^edse bottom^ made either ;of oak 
or walnut-tree* two centimetres thick: one of these is to 
be placed at each end of die tarnbour (fig, 3). These 
&l8e bottoms are made of exactly the same diameter as 
the ns»easurey so that the wood should Aot lose its form by 
drying, a represents a groove^ made for the entrance of 
the clamp (fig. ^ These false bottoms are left in their 
places, till the tambour is perfectly dry. It is therefore 
necessary to have a great number of these ff^lse bottoms, 
as two are required for each tambowr* 

Fig. 5. The cylinder ato d^ which is used a£| a mould 
fof the measure^ its height, a b» and its diani^ter bc, are 
equal, agreeable to the legal instructions, ijc, isasolid 
base ; and ZF» oH, are grooves to receive^ the points of (h^ 
nail^s. 

Fig. 6. When ihe wood is dry^ the tambour is acou« 
ratel^ shaped ; and. -the two ends of it which just met, or 
overlapped each othei; in first securing them together 
upon ih« qylinder A, wi& the nails^ are made to cbse, and 
are strongly bound upon the inould, by hron hoops fijr- 
nished with hmges and screws (fig. !^)^ In this figure (6^ 
are also represented the two grooves in the mould, ef^gh^ 
by dotted lines, to indicate their position when the measure 
is on the mould. Wh^n the measure is acCtorat^Iy j>laced 
upon the mould, as before mentioned, and fished by two 
screwed hoops, it must be placed ia ani inverted podltien ; 
Ibe uppcfT jpart 0f it«wst befitted eompkttely te Ae^^iiv 
cular base of the mould,; and the j^oove made to receive 
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the bottom of the measure will appear, all round, above 
the top of the mould, as represented at fo. 

fig. 7. An iron hoop, hinged at b. One of the branches, 
c, has a round hole made in it, which receives the body of the 
screw, and allows it to turn freely whilst a female screw is 
made in the other branch, a. The screw de is also repre- 
sented in its place. As it sometimes happens that thetwoends 
of the tambour i although nearly adjusted, form an angle, they 
are made to receive their circular form in the following 
manner : the small wooden plank (fig. 8) is placed on the 
joint, but Ivitfiout being nailed ; it is then compressed by 
two or three other iron hoops, which are placed between 
die two that are already fixed at each end of the cylinder ; 
but care is always taken that the hinges of these latter 
hoops are on the same side with the screws of the first 
hoops: the plank or tambour is then securely nailed 
very near to these latter hoops, which are made to slide 
along successively, in order to drive more nails, till the 
tambour is entirely nailed* Before this is done, however, 
the tambour must have been opened, and the bottom 
placed in the groove made for it, so as to rest on the top 
of the mould : the wooden hoop is then to be adjusted, 
which is placed in the interior, and below the groove 
at the bottom of the measure; which fisustens all together: 
the iron hoops are removed from the outside, ana the 
measure is then taken off the mould ; the nails are next 
rivetted inside ; and die whole is finished. If the measure 
is to be bound with iron, the wood has only to be removed, 
and the iron substituted in place of it L. 
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LXXIX.—- 0» Rendering Leather^ Canvass, Linen, Gfc. 
Water-proof. By MM. Fabrimajcn and Thiiay.* 

To 100;& of the best litoseed oil are added Hlb. of acch 
tate of lead, l^lb. of baltined umber, lilb. of white-lead^ 

* From the JBuUtiiM de la See, tTJSmeemragemgniy Ac 
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and \\lb. of very finely-powdered pumice-stone. These 
solid substances, well ground and mixed together, mi^t be 
boiled in the oil for ten hours, over a moderate fire, to 
prevent the oil from burning. This varnish sliould be 
of such a consistence, that, when, mixed ;^ith a third part 
of its weight of pipe-clay, it should be as tluck as treacle. 
It is left to settle eight days, and is t}ien to. be passed 
through a lawp sieve. They then grind, in a solution of 
strong and clear glue, as much pipe-Kslay as amounts in 
weight to the tenth part of the oil employed, and; mix 
to the consistence of ointment; adding the. yamish by 
degree^,. and stirring it well with a wooden spatula;. This 
varnish fpust be repeatedly stirred, till it becomes perfectly 
fluid ; and then the desired tint is given by adding 2k fourth 
part of the colour, ground in oil. 

The linen must be stretched upon a wooden frame; and 
the composition applied upon it, with a large spatula 3 in- 
ches broad and 9 inches long. The frame is then inverted^ 
and the operation repeated upon the other sid6 of the 
cloth ; it is then left to dry for a week, and separated 
from the frame for use. 

. This cloth may be used for riding-hoods, covers' for 
carriages, ^c. &c. 

For leather and skins the same cpmppsitipi) ii$ use^ ; bu); 
to give the surface a smooth and bi^illiant appearance, tUe* 
following varqish is employed ; yiss. 5lh. of the oil varmsli, 
and an equajl weight of well-cjiarified resin, are boi^e4 
together untir the resin is dissolved ; they then a^d.^/Z^, of 
oil of turpentine, having the colour to be given to |;he var-r 
nish ground with it, and passed through a lawn sieye : 
this is to be applied with a brush. When the varnish is 
thoroughly dry, it must be rubbed even with a pu^ijice-^ 
stone and water, and be then washed dban«; Two or thr^ 
coats of varnish being then applied, and each coat suffered 
to dry for two or three days, is sufficient to produce a 
brilliancy equal to that of the Japan lacker. 

Tech. Rep. Vol. y. a a 



( 322 ) 

LXXX.— 0/1 an Improvement in the Process of Manufac- 
turing Brandy from Potatoes. By M. Siemens^ BailU^ d 
Pyrmont. 

This process has been adopted in many parts of Ger^ 
many ; and, in the North of Europe, has received the 
approbation of two most scientific men ; viz. M. Berzelius 
in Sweden^ and M. CEnsted in Denmark ; who have ea(^ 
recommended their Governments to encourage the intro«> 
duction of it. Essays made at Copenhagen have proved^ 
that the inventor has not exaggerated in saying, that by 
his method he could obtain one third mor^ of brandy 
than by the usual processes ; and that it was of H gbod 
Quality. 

From the report made on this subject, by M. CErsted, 
we learn in what consists the chief importance of this 
discovery. The potatoes are put into a close wooden 
vessel, and exposed to the action of steam, which commu- 
nicates to them a degree of heat greater than that of boiI« 
ing water. Thus heated, the potatoes can be reduced to 
the state of the finest paste, with extraordinary fisicility : 
all that is required being, to stir them with an iron instru- 
ment armed with cross-pieces, and turned in a wooden 
vessel a few times ; they then add boiling watto to this 
paste, and afterwards a little potash, rendered Caiil^tic by 
quick-lime. This latter addition is intended to dissolve 
the vegetable albumen, which opposed the entire conver- 
sion of the potato-starch into a fluid. This fluid being 
filtered, is susceptible of being chemically treated. 
M. CErsted has also employed himself in freeing the 
potato-brandy from the flavour which is peculiar to it: 
this he has effected by means of the chlorate of Ume, 
which renders it equal to the best btieindy made from wine^ 
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LXXXI. — On an Extract of Mimosa Bark, for the i/se of 
Tanners; imported from New South- Wales, by Mr. T. 

Kent.* 

In April last, the Society received a Letter from R. Wilmot 
Horton^ Esq. tinder-Secretary of State for the Colonies, 
requesting them to take into consideration the probable 
value, with reference to the manufactures and commerce of 
the country, of a new material for tanning, recently im- 
ported from New South -Wales, by Mr. T. Kent. 

A Committee of Colonies and Trade was accordingly 
appointed to investigate the subject. 

It appears, that, in consequence of the great extension 
of the British trade with South America, the importation 
of hides (that being the article in which a considerable 
proportion of the returns are made) has of late years 
greatly increased. 

The excellence of British leather is fully acknowledged 
on the Continent ; and therefore it might be expected that 
the South-American hides imported would be all tanned 
here, and re-exported in the state of leather. This, how- 
ever, is far from being the case : many thousand hides are 
sent from London and other British ports to the continent 
of Europe in a raw state, after having remained for a 
longer or shorter time in the mierchant's warehouses, pro- 
ducing no profit, and incessantly exposed to damage from 
weevils and other vermin. 

There are two causes (according to the testimony of the 
tanners who attended die Committee) which occasion this 
unsatisfactory state of things : first, the regulations of the 
Excise, which forbid an union in the same persons of the 
businesses of tanning and currying ; and, secondly, a defi-i 
ciency of tanning-materials. Bark, being a very bulky 
article, will not bear the expense of freight from distant 
foreign countries ; and the oak being a tree of slow growth, 

* From Vol. XLI. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce, for 1823. 

A a2 
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it has not been possible to increase our domestic supply of 
this article in proportion to the demand, although its high . 
price has, in many instances, tempted landholders to 
sacrifice the future value of flourishing plantations to the 
present profit arising from the bark. By tliis improyident 
anticipation, however, the supply of oak-timber for naval 
and other purposes is continually diminishing ; and the 
most effectpal defence of the country may, in the . next 
generation, experience insuperable difliculties on this 
account. . 

During the last year or two, establishments have been 
formed in Dalmatia, and in other parts of the European 
continent that abound in forests of oak, for the purpose of 
condensing into the form of a soft or solid extract the 
active principles of oak-bark, and thus, by materially dimi^ 
nishing the cost of freight, to enlarge the range of supply. 
With the same object in view, Mr. Kent, at that time a 
resident in the colony of New South -Wales, was employing 
himself in experiments to prepare an extract from the hark 
of two species of Mimosa, natives of that country ; which 
bark is in common use at Sydney, and other places, as a 
material for tanning. 

Specimens of this extract were given by Mr. Kent to. 
Mr. Bigge, the Commissioner for inquiring into the at^te 
of the colony ; and, soon after, Mr. Kent himself returned 
to England, bringing with him above two tons. of. the 
extract prepared by him. This extract it was which formed 
the subject of inquiry. 

It appears, from evidence before the Committee, not 
only that all the oak^bark grown in this country is pur- 
chased by the tanners, but that considerable importations 
of foreign oak-bark take place, to the amount of aBout 
10,000 tons per'annum. Of this, nearly the whole is used 
by the tanners who live in London and other places on the 
coast; and of the whole quantity of bark employed in 
London and its immediate vicinity, nearly foun-fifths are 
foreign bark, exported from the opposite coast of France 
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and Flanders^ and selling at the price of about 14/. 
per ton. 

The quality of leather is estimated, in a considerable * 
degree, from its colour : the paler that is, the better* price 
it bears in the market. The importance, however, of this 
character has been greatly over-rated; for, although it be 
true, that bark which is old, and has been injured by fer- 
mentation, will produce a brown leather, brittle, and of 
bad quality, yet it by no means necessarily follows, that' 
dark-coloured leather is therefore inferior in any of those 
properties in which the real value of this substance 
consists. 

The bark of the alder and of the larch* are each of 
them capable of converting skin into excellent leather ; 
but, on account of the reddish-brown colour of such leather, 
it is very difficult of sale. A similar objection applies, in 
a greater or less degree, to leather prepared by the 
extract either of oak-bark or of Mimosa-bark ; but as, 
from the testimony of professional persons, and from an 
examination of the specimens produced before the Com- 
mittee, the colour appears, in these cases, to be no indica- 
tion whatever of inferiority, there is good reason to expect 
that this prejudice, as far at least as it is prejudice, may in 
time be overcome. 

From experiments made by Mr. Brewin, of Bermondsey, 
and by other tanners, it appears, that a given weight of the 
extract of Mimosa will produce as much leather as from 
four to five times its Veight of oak-bark of fair average 
quality. It is, therefore, not quite equal in strength to the 
extract of oak-bark. The comparative price, however, of 
the two more than counterbalances this inferiority ; for, 
notwithstanding the cost of freight from so distant a 
country as New South -Wales, the expense of bringing it 
to market must, upon the whole, continue to be very 
moder'ate, as long as the Mimosa-trees shall be cut down, 

* See a valuable Article, On the application of Larch-Bark to Taniiiog 
Leather, by Thomas White, Esq., in Vol. IV. p. 342 of this work. 
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for the purpose of clearing for cultivation the land on 
which they spontaneously grow. 

Note. — The Society has lately awarded its Gold Iris 
Medal to Mr. Kent^ for the introduction of this useful 
tanning material to this country. 



LXXXII. — On Combinations of a Hydro-pneumatic Blow- 
pipe, and a Pneumatic Trough and Tray, in one Apparatus ; 
and of a Gas-holder, and Pneumatic Trough, in another. 
By Mr, John Cuthbert, Optician, and Philosophical- 
Instrument Maker.* 

WITH A PLATE. 
S1R5 Limdon, J/h-U IS, 1819. 

I b£g leave to offer to the Society for the Encouragement 
of Arts, Manufactures, and Commerce, a combination of 
the Blow-pipe and Pneumatic Trough, invented by me : 
the utility and simple arrangement of which^, I hope, will 
meet with their approbation. 

It is well known, that, in chemical analysis, the blow-pipe 
is indispensably necessary ; and the almost constant appli- 
cation of the pneumatic-trough need not be enlarged 
upon. The apparatus I now lay before the Society com- 
bines these two instruments in one ; and, when required 
for either purpose, can at once, withopt any trouble, be 
applied to their separate uses. 

To a public Lecturer, who often, at the time of exhibiting 
the effects of gas, may have occa^on for a blow-pipe, this 
combination will be. of infinite advantage, by reason of the 
facility with which oxygen-gas from a bladder may be 
introduced, and passed through the platina jet, which can- 
not be fused by the heat required. 

When the apparatus is used as a pneumatic-trough, it 
is only necessary to remove the mouth-piece and cover; 

• Now residing at No. 22, Bishop's Walk, Lambeth.— Fjpom Vol. 
XXXVII. of the Transactions of the Society for the Encouragement 
. of Arts, Manufactures, and Commerce. — The Society voted its Silver 
Medal to Mr. Cuthbert for these inventions. 
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which latter, when taken ofi^ becomes a useful tray for 
transferring the receivers from the pneumatic-trough ; the 
ledge or rim of the cover being sufficiently deep to contain 
water for that purpose. 

The w^ter from the bottom vessel may be occasionally 
forced up by blowing with the mouths in case of a defi- 
ciency, when many r^eipeivers are in u^e ; and it is kept up 
to the beigl^t required by me^ns of a sliding-pipe within 
the ]la,rge tube ; and if the contrary effect is necessary, by 
depressing the sliding-pipe any quantity of the water may 
be let off &t once into the lower vessel. By this means, 
a ready increase or diminution of the water is always in 
the operator's power^ lyithout delay, or the assistance of a 

second person. 

I ^m, Sir, &c. &c. &c. 

A. AlJUir, Esq. fiec. JoHN CuTHBERT, 



References to Plate XVL 

Fig 1. is a view of the apparajtus when used as a blow- 
pipe, with thie air-vessel, 6, laid open to shew die tub^s 
within it. Through the tube, dd^ which descends within 
a quarter of an inch of the bpl^tpm of the air-vessel, the 
air is blown from the mouth. The tube ^e is to convey 
the air from th^ v^sel &, through ike jet, to the flame* of 
the lamp : this latter ti^be contains another tub^, which 
slides into it air-tight, and is s^ewn at fig. 6 ; to the 
extremity of this, a tra^verse tube is connected, and into 
this the moveable tube, fig. 7, slides. To the part g, of 
this moveable fi^be, the ^t, k^ is ^ttached^ by a screw at i; 
and, by turning it in the opposite direction to (jfiat required 
when in use, it becppies a stop*cock ; an4 ^ capable of 
shutting off the passage of the ah^, by means of the hole, 
h, in the tube, through whi<^ the air passes tp the lamp, 
being turned to the cpcitr^ry side of tibie transverse tube, 
fig. 6. 

The large tube,/, which reaches within half an iijich of 
the bottom, serves to let the vate;p flow down from the 
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broad or enlarged part of the pneumatic- trough, so- as -to 
' force the air from the air-vessel, i, through the central 
tube^^.- 

The bent upper part of the tube,. <f ^9 is capable of 
being removed occasionally, in order to admit the pipe of 
a bladder to fit air-tight within it ; by which means, 
' oxygen-gas may be forced into the air-vessel (the common 
air, however, being previously displaced), which will render 
the fiame particularly effective, where a great heat may be 
required. 

The lamp, and its tray, l, are placed on the cover of 
the blow-pipe, so as to allow the wick to stand immediately 
before the jet. The jet-tube, e, can be raised or lowered, 
for the purposes of elevating or depressing the flame^- as 
occasion may require, m shews, by dotted lines, the form 
of a circular shade affixed upon the tube dd, to keep the 
light of the lamp from reaching the eyes of the operator, 
as well as to prevent his breath from agitating the flame : 
it can be turned back at pleasure. 

Fig. 0. is a section of the instrimient in use, through the 
front of the trough and air-vessel, and through the tubes 
dy e, and f; shewing the water descending from the upper 
part of it, through the large tube, /, into the lower vessel, 
i ; and forcing the air above its surface, through the cen- 
tral tube, e, to the flame of the lamp. 

Fig. 8. is the apparatus, when employed as apneumatie- 
trOugh, for collecting gas. The short sliding tube, shewn 
in fig. 8, which fits into the large tube, f, of fig; 2, is 
furnished ^th a cap, tz, to prevent the wicker from being 
thrown over the upper edge of the trough when forced up 
from the air-vessel, by blowing through the tube rf. 

Fig. 9. is a plan of the cap, w, of fig. 8. 

One of the advantages of this construction is,"^ that, < jn 
filling a large receiver with, water from the trough, the 
deficiency can be immediately supplied by raising it frpm 
the lower vessel, by blowing with the mouth.; and it is 
retained in the upper compartment of the trough, at^smy 
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height, by the sliding tube, w, being drawn up even wili 
the intended surface of the fluid. 

When the water in the receiver is displaced by the ga$, 
the redundancy is let off into the lower vessel by the same 

tube. 

By this <;ontrivance, the necessity of pouring wateranto 
the trough, or emptying it out, by means of another 
.vessel, is obviated; and the operator is relieved from that 
inconvenience. 

r 

The broad expanded surface of the upper part of the 
pneumatic-trough, when the apparatus is used as a blow- 
pipe, is peculiarly adapted to keep the pressure of the 
water nearly equal at all times upon the air, and thus to 
produce an uniform flame; the altitude of the water being 
but little varied : it also presents the most convenient form 
for pneumatic operations. 

Fig. 4. shews the cover of the apparatus inverted, when 
it becomes a tray, into which the receivers may be trans- 
ferred, when filled with gas. The two short tubes, o and p, 
are intended to prevent the water, which is put into the 
tray to keep the receivers air>tight, from passing through 
the holes made in it, to permit the tubes, d and e, to pass 
through. 

Fig. 10. is a plan, and fig. 11. a side view, of the lamp^ 
on a moveable shelf. Thi3 shelf^ when it is necessary to 
employ the lamp at the same time that the cover of the 
apparatus is used as a tray, hangs within the well of the 
pneumatic-trough, near its top ; and it has a bent plate 
affixed to it at right-angles, with notches or gaps made in 
it, as shewn in fig. 10; which notches admit the tubes 
d and e within them ; and thus securely retain the shelf, 
and the lanip upon it, in their places. 

Fig. 12. is a gas-holder, open below, which fits into the 
well of the pneumatic-trough, and has a stop-cock, t, 
attached to it. 

Fig. 13. is a section of the same vessel, 4Bhewn as 
inverted; the stop-cock, 7, being also removed, and the 
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aperture made water-tight by the screw, 5. It becomes a 
small pneumatic-trough, by the addition of a moveable 
shelf, with a hemispherical chamber, r, connected to its 
under side, which serves to insure the gas from a retort, &c. 
passing only through the hole in the shelf; and also to pre- 
vent the neck of the retort from shpping out of its position. 
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LXXXIII.— On the Preparation of Gold-Beatef's SUm, 
Lathe-Bands, Catgut, Strings for Harps, Violins and other 
Musical Instruments, (sfc** 

These various arts all require the previous freeing of the 
muscular tunic from the other membranes which constitute 
the gut. Anatomists distinguish in it, three membranes ; 
viz. thd external one, termed the peritoneal; the middle 
one, or muscular membrane ; and the internal, or mucous 
membrane. Formerly, the guts were subjected to the 
'putrid fermentation, in order to separate the peritoneal and 
mucous membranes from the muscular one ; and this pro- 
cess was accompanied with such a foetid effluvia, that the 
authorities obliged the manufacturers to establish their 
works at a distance from all other habitations. In 18S0, 
the Prefect of Police, of Paris, proposed to the Sod^t^ d* En- 
couragement, to ofier a prize for a process, either chemical 
or inechanical, of effecting this object without subuntting 
the guts to the putrid fermentation. The writer had the 
happiness to fhlfil this object, and, to merit the premium 
offered. 

After the guts have been freed from all greasiness, by the 
usual methods, and turned ini^de-out, they are to be put 
into a tub, capable of containing as many as are produced 
from 50 oxen; and two buckets of water, each containing 
a pound and a half of the eau-de-Javellef (marking from 
12 to 13 degrees of the P^se4iqueur, or areometer for alka- 
line solutions), are to be poured upon them. If they should 

* From the Dictionnaire Technplogique. 

t This article is an alkaline liquid, manufactured in the vicinity of Paris, 
and sold «t a cheap rate, for the ust of laundresses^.&c.-— JEnirOK^ - 
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not be sufficiently wetted^ throw oyer lliemiaiiodier bucket- 
ful! of well or river water; they are then to be wdl stirred 
up^Attd left to steep all night At the end of this time/ the 
Biucous membrane may be removed with as much facility 
as it could be after many days of putrid fermentation** 
At the moment of contact with the eau^-JaveUe^ all 
fetidity totally disappears. 

The <3tiber operations may be afterwards performed in 
the usual manner. 

ON THE PREPARATION OF GOLD-BEATER's SKIN. 

When the workman has stripped off that part of the 
peritoneal membrane which surrounds the ceecum, he takes 
from S to 2-I- feet in length of it^ and inverts it, or turns it 
inside-out ; he then leaves it to dry : when dry, it re- 
sembles a pack-thread* In this state it is sold to the 
jnanufactiMrer of gold-beater's skin ; who takes the dried 
membranes, and s^ks tbem in a very weak solution of 
potash. When sufficiently soaked, so as to have become 
gelatinous, he places them on a wooden plank, to scrape 
them clean, and cut then open with a knife. When the 
pellicles are well cleansed, and sufficiently freed from the 
water, they are extended on wooden frames, three or four 
feet long, and about ten inches wide ; these are formed of 
two uprights, joined by two cross-pieces ; the cross-piecas; 
have grooves of three or four Jines wide made in them. 

In order to extend the membrane, the workman takes it 
in his hands, and affixes one^ end of it, by its glutinous 
quality, to the top of the frame, takkig care that that pact 
of the intestine which formed the outside of it be placed 
next to the frame ; he then extends it every way, and 
causes it to adhere to the other end of the frame : this 
e^cted, he takes another membrane, and applies it upon 
that which is already extended, taking care Ihat the mus- 
cular membranes should be in ocmtaot with each other : in 

• For more ample details, consult VJri du JBoyaudiers printed by 
Madame Huzard, December 1 932; . 
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•this way, they become 8o perfectly glued together, as to 
form one soUd body. 

The two membranes soon become dry, except at their 
extremifiesy which are glued to the cross-bars of the frame. 
.When the whole is weU dried, the workman cuts' the pelli- 
cles, across at each end with a good knife, and separates 
them from the frame. The dried and stretched membranes 
9ste then delirered to another workman, to give them what 
is termed le fond^ being the last preparation ; and to cut 
them into convenient sizes. 

In order to finish the pellicles, the workman takes each 
band separately, and glues it on a similar frame to that 
which we have before' described, but without a groove : he 
applies the glue upon the edges of the frame, and places 
on it the band of pellicle. When quite dry, it is washed 
over with a solution of one ounce of alum, dissolved in two 
wine-quarts of water, aiid again allowed to dry; it is then 
coated, by means of a sponge, with a concentrated solution 
of isinglass in white wine, in which acrid and aromatic sub- 
stances have been steeped, such as cloves, musk, ^iiger, 
camphor, &c : these last substances are added, to 'prevent 
insects from attacking the pellicle. When sufficiently 
coated with this composition, or, as the workmen call' it, 
grounded^ they, lastly, cover it with a layer of whites of 
eggs. The pellicle is then cut into pieces of about five 
inches square; submitted to the action of a press, to flatten 
ihem ; and then formed into small packets or books for sale 
to the gold-beaters. This last process very much resembles 
that used in preparing the English Court-Plaister, or le 
taffetas d'Angleterre. 

ON THE FBJIPARAXION OF . JLATHJErBANDS. 

Before we make known the preparation of the intestmes 
of sheep, £oc the manii&ctnre of various kindsof cords, we 
shall mention that of those made of the hdrse, mule, or 
ass, called Lorraim, for lathe-bands. These intestines receive 
exactly the same prejparatory treatment as those of the ox. 
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Grinders, poli^h^rsy and various other mechanics^.use 
bands, or cords, manufactured from the intestines of the 
horse^ &c. freed from the. mucous membrane. The gut is 
taken hold of by one end ;\ into which is thrust a wooden 
ball, fastened on the end of a stake, fixed; in a block: 
below this ball are four cutting-blades*; or, to render the 
explat^tion more clear, it is a cutter formed.of four blades 
and surmounted by a wooden ball: tboy dra;w down the 
intestine equally over these blades, with both hands, so as 
to cut it into four equal strips. They take four, six, or 
eight of these strips, accordingly as they wish the cord to 
be thicker on thinner; then tie these strips by a particular 
kind of knot at one. end, with large twine, made on purposi^ 
which they call a lace ; and pass the end of it over a peg 
secured in a hole made in. a post strongly fixed : at the 
distance of about SO feet, is placed another post with pegs, 
on one of which they pass these strips : near to the first 
post, the strips are all tied together with a new lace, which 
they fasten to the peg whereof we have jiist spol^n :^ the 
workmen csdl this first operation the "warping." , They cut 
these strips, and fasten them as above described, if thiey are 
long enough (which is generally the case), being carefiil that 
the ends are always.taken in,with the thre$^/ haviiig 'Cul: 
them previously across, so that the seam shall not form- any 
unequal thickness. If they, are long enough, they made^a 
second length, till the gut iflk all taken in^. or the peg« ell* 
tirely filled. ) 

When the weft is finished, the workman places his wheel 
conveniently } and passes over the hook of the emerillon tbe 
thread which holds the weft-cord : he puts on a second lace, 
if the wheel be strong enough to bear it; gives several 
turns to the wheel by means of a handle; and places the al- 
ready-twisted cord over a hook. -He acts the same with every 
woven cord; passing his hand carefiiUy along thq <^k4 
from the whed, and cutting with his knife all those fibres or 
threads which will not form one body with the cord. This 
never shortens in drying, provided it is always gathered 
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together at the same dimension over the pegs. Some hours 
having elapsed^ they replace the cords upon the wheel, and 
twist them afresh: IS or 15 hours afterwards they take 
them one after the other, and fiisten the lace to a p^ which 
they turn with the hand ; the wheel seldom being strong 
enough. This twisting being effected, they rub it with a 
horse-hair cord dipped in water, which they form into a 
bundle, and hold between their hands. This operation k 
called ^^ stretching." Another twisting is made 3 hours after- 
wards ; and they stretch it as forcibly as possible, aftser again' 
fixing the cords overthe pegs, and to the posts. 

If the cord, when sufficiently dry and twisted, b not ex- 
actly even, they polish it with a piece of dog-fish-skin ; but 
if the horse-hair cord has been passed enough over it, that 
becomes unnecessary. When die cord is dried and stretdi- 
ed, it is not generally sulphured. When perfectly dry^ they 
cut the two ends near to the lace, and coil it into a ring for 
sale. 

The instant that the workman who makes these cords 
receives the intestines, he is obliged to wash them ; to turn 
them inside-out ; and to steep them in a barrel, containing two 
pails of water, mixed with a pound of eati-de^avelle, of 
the strength we have before noticed. This quantity wpl 
serve for 15 or 20 intestines, and only increases the expense 
to the manufacturer, for this number, about ten centimes. 
On the morrow, he separates the mucous membrane, by 
the ordinary means ; washes the guts in a large tub of yrater ; 
cuts them into strips ; puts die lades found them during the 
day, and gives them die first twist : the next day, he finishes 
them. 

If the cords be not sufficiendy dry by the next day, he is 
obliged, for the sake of salubrity, to repeat the operations. 
After this, the. foetid odour is nolcmger perceptible, and he 
may finish the cords at leisure. 

{To be continued.) 
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LXXXIV. — Oil British VThtte Herrings^ cured equal to 
the best Dutch Herrings. By Mr. James Frederict 
Denovan.* * 

[Continue ficom p. 934.1 "" 

In the Society's premium list for tlie session 1821 and 1822, 
the gold medal, or fifty guineas, is offered for the best 
sample of white herrings, cured in Great Britain or Ire- 
land. For this premium, Mr. Denovan, who had been 
rewarded in the two preceding years, for an improved me- 
thod of curing ^lerrings, and for his successful competition 
with the Dutch in the Hamburgh market, became a com- 
petitor. His Letter on the subject, dated the 18th of De- 
cember 1821, was duly received, as well as a 16-gallon 
cask of herrings. From the tenor of his Letter, it did not 
clearly appear whether he was a candidate for the pre- 
mium for curing, or for that for exporting, cured herrings ; 
and a Letter, requesting explanation on this head, was sent 
him by the Secretary, on the 21st of the following month* 
Before the arrival, however, of this Letter, Mr. Denovan 
was gone to prosecute the fishing oh the West coast of 
Scotland, and it did not reach him till the month of May. 
On the 15th of that month, he answered the Secretary's 
Letter, and forwarded a Certificate from Messrs. Cordes 
and Gronemeyer of Hamburgh, attesting the excellent 
quality of the herrings forwarded by him to them, for sale 
in that city. Together with these documents, he also sent 
an Essay on the Natural History of the Herring, and on 
the Herring Fishery. 

These papers, however, did not arrive in time to be 
taken into consideration, and to be reported to the So- 
ciety, before the commencement of the ^vacation. The 

* From VqLXJLI. «f the TmnsMtionB •£ the Society for the En- 
couragement of Arts, Manu&ctures and Commerce.— The Society voted 
the sum of Fifty Guineas to Mr. Denovan, for the continued zeal and 
success with which he has entered into competition with the Dutch, in 
the early supply of the Hamt^urgh Market with Pidiled Herrings of 
very superior quality; thus demonstrating, that this vei-y important 
branch ofevmmtrcM is cnmpletefy accessible to British enterprise. 
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cask of herrings, sent as a sample^ was therefore not^ 
opened ; but was placed in the Society's Repository, with 
directions that it should be rolled over from time to time. 
Notice of this being sent to Mr. Denovan, a Letter was 
received from him on the 28th of the following December, 
containing a general account of his proceedings during the 
last fishery, and announcing that he had sent a cask of the 
present season's (18^) herrings, to replace that formerly 
sent, which, from its having been kept a year longer than was 
intended, would probably befoiund in a bad state* 

This second barrel duly arrived ; and . on the ^th of 
February, 1823, the Committee proceeded to examine the 
contents of the two barrels. 

The fish last sent greatly resembled those for which 
Mn Denovan was rewarded two years ago. Their scales 
were quite bright, the flesh was white, perfectly weD pre- 
served, but somewhat hard, and with but little flavour. 
Those which were received the year before, and which, from 
their having been kept on the ground-floor of the Society^ 
house during a very hot summer, were expected to be tainted, 
presented the following Appearance : their scales were not 
so bright as of the preceding, nor was their flesh 'so white^ 
it having become of a pale yellowish brown ; at the sainQ 
time, it was found to be soft and mellow, without .being in 
the least degree flabby, cztiJ the flavour was unanimously 
considered as far superior to that of tlie recently "pickled flsh L 
Thus, the accident which prevented the investigation of 
this claim at the regular time Aa5 had the beneficial conse- 
quence of shewing, that Mr. Denqvan\s'kerri?/gs may be kept 
through the second year, under circumstances in several re- 
spects not very favourable, not only without injury, but with 
a rrianifest improvement ; especially in those characters which 
constitute the peculiar excellence of tlw Dutch herrings. 



. ■) 



Sir, 
Having been favoured, by a iriend, with a copy of the 
printed list (of premiums), about the middle of December 
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lastf ah A observing that the^Society had again offered theur 
gold medid) or fifty guineas, for the best sample of white 
herrings, I forwarded a sixteen-gallon barrel^ containing a 
fair specimen of about one hundred and fifty barrels, cured 
by me on the west coast of Scotland ; one hundred and 
forty-two of which were exported to Hamburgh^ in June 
and July 1821 : but it being impossible to procure certi- 
ficates from Hamburgh, in time to be delivered in by the 
first Tuesday in January following, I resolved to abandon 
any claim I might otherwise have had to the premium ; 
and to draw up at leisure, and to present to the Society, 
such a communication on the state of the British Herring 
Fishery, as might, I conceived, be worthy their attention 
and approval. 

I had previously determined to Write and publish a 
treatise on the British Herring Fishery; which, firom the 
experience I have had, the pains 1 have taken, and the 
information I have collected, I felt justified in thinking 
would throw more hght on the subject than any thing of 
the kind which had gone before it : but I have deviated 
from my original plan, and endeavoured to compress the 
whole into a less shape ; which I now ofier, with much de- 
ference, to the Society. 

My former commimications to the Society contaii^ed 
succinct details of my proceedings during the years 1817, 
1818, and 1719 \ and it wUl now be necessary, by way of 
introduction, and before entering upon other topics, to 
continue tlie detail, by relating what I have done, and what 
improvements I may have made, since that period. 

In the beginning of June 1820, 1 proceeded, as on for- 
mer years, to the west coast; but it was {some time before 
the herrings made their appearance. Those that first. ap^ 
peared ofi* the headlands and bays, came in such very 
small quantities, that it was impossible to cure them ; some 
fishermen not being able to obtain more than a hundred, 
or half a hundred, within the twenty-four hours ; and the 
boats were, consequently, so much spread, and at such di- 

Tech. Rep. Vol. V. » b 
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stances firom one another^ that the herrings vere generaDy 
sun^truck ; which injured the scales so much, that I, could 
not attempt to cure them. All herrings which are allowed 
to lie exposed to the sun, or even to rain, for any length of 
time, before getting salt, appear of a lead-colour ; and no 
care or attention afterwards will restore the brightness of 
the scales : they also become extremely soft; and cannot 
be brought, by pickling, to that degree of firmness which 
is pecessary for their preservation : for I have found, by 
repeated experiments, that they do not discharge, as fresh 
herrings do, the fixed-oil, on being primed, but rather 
seem to absorb it. Hence it is impossible they can either 
be well-flavoured, or expected to keep for any length of 
time ; and this is, among others, the reason why a gteat 
proportion of the herrings, cured by coopers and peasants 
on the north and east coasts ef Scotland, are black at the 
bone, and so very inferior to those of Holland. 

Independently of quantity,.! also found that the herrings 
were inferior in quality to those of the preceding year ; 
the greater part being what are called, by the Dutch, 
Nacht-skaanif or Sea^Ucks, a species of herring whjbch will 
not find a market in Hamburgh : on the contrary, if only a 
few of such fish are admitted, into a barrel of sound her- 
rings, tibey will not bring one-third of the price they would 
otherwise have done. 

The appearance of the herrings in general was, poor; 
wd they were more lean, and less succulent^ tbiuitl bad 
found them in former years. After a &w fiqe idipwers, 
however, they began to improve, and the shoal^ became 
larger. It was,, however, the SOth of June, before I qould 
venture to cure '^ and, on the 27th, I had only twenty-eight 
barrels primed or bung-packed; the contents of which 
were packed from as great a quantity of herrings.as would 
have filled at least thirty barrels ; but this was absolutely 
necessary^ firom the quantity of Sea-sticks and Sti:agglers 
that appeared in- every net.. Finding that the Canal ^pites 
were shut (to admit of some rejutirs being made on the 
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locks or banks^ which: are generally performed at Mid- 
summer), I sent my herrings to Glasgow : and, in order to 
save time, had them conveyed to Leith by carts ; an expe- 
dient which nothing but necessUy could warrant ; for the 
jolting of the carriages, and the exposure of the casks to 
the sun, are extremely injurious to the herrings, in many 
respects : but I had no choice ; for a few days might have 
enabled my opponents, the Dutch, to reach market before 
me. Oa my arrival at Leith, I found that the herrings 
had suffered considerably : two of the barrels had lost 
nearly all the pickle; while a great proportion of the fish, 
by rubbing against the ends and sides of the barrels, were 
not only divested of their scales, but had their skins stripped 
off, as if they had been rasped. Of the twenty-eight bar- 
rels, I could only make up twerity-four, that were at all 
passable ; which I shipped by the smack Albion, and con- 
signed to the respectable house 6f Cordes and Grdnemeyer, 
of Hamburgh. They left Leith on the ^th of June; and 
reached their destination on the 4fth of July, four days before 
the first Dutch jager ; and, tuitk^ all titeir intperfections, 
brought, by public sale, about 3000 marks-banco ; netting a 
profit of about one hundred pounds sterling ! 

From the proportion of lean and poor fish, that continued 
to appear in the shoals up to the middle of July — the small 
quantity taken, and the great prices that were given by the 
wherry-men, who supply the fresh-fish market at Glasgow — 
I declined curing any more early herrings at that time : for, 
although the prices began to decline in Hamburgh, they 
were still the same there ; and as, by carefully picking the 
herrings, I should be forced t6 reject all the Sea-sticks and 
lean fish (which c6st me as much as thei sound ones), I saw 
that no advantage could be gained by making a second 
exportation to Germany. 

Over and above the twenty-eight barrels, I also filled a 
quarter-barrel and a few small kegs. The former of th^e 
I sent to the King ; in uniformity with the Dutch, who always 
transmit a barrel of the first-cured hierrings to their Sovef- 

BB 2 
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reign. I was honoured with a Letter in return, from Sii 
Benjamin Bloomfield, Bart by command of his Majesty, 
who was graciously pleased to accept of my offering, and 
'' considered the herrings to he of the finest and most delicate 
flavour.*' 

Towards the end of August, and beginning of September 
the herrings improved considerably; and I cured between 
twenty and thirty barrels, which I afterwards packed into 
kegs, for the supply of my Agents at Edinburgh and other 
places. A considerable portion of this quantity I cured, by 
way of experiment, in the following manner : — 

IMPROVED PROCESS FOR CURING WHITE-HERRINGS. 

I caused the herrings, after being gutted and assorted, to 
be regularly laid, in half-dozens, on a thick plane-tree board, 
made on purpose ; and their heads to be cut off, by means 
of a knife with two handles, such as is used by tanners and 
curriers. This operation was easily performed, by pressing 
down the one hand after the other. They were then packed 
into a barrel, in the Dutch manner ^ that is to say, a little 
fine Cadiz salt was strewed on the bottom of the barrel, and 
the fish laid regularly on their backs, with their bellies up- 
wards ; and so closely wedged together, as to prevent them 
from sliding out of that position : between each layer c^ 
herrings, half i^e quantity of salt usually employed was 
carefully strewed, with a tin drainer; and when the barrel 
was packed to within eight inches of the top, a quantity of 
strained or refined pickle, sufficient to fill the interstices, 
was poured in at the top. The lid was then loosely put on; 
and, in this state, they were suffered to remain lor three 
days* On removing the lid, die fixed^il was floating on 
the top: this, being removed by means of a brush made 
with goose-quills (the use of which I have introduced, as 
being preferable to the tin-skimmer used by the Dutch and 
: British), the pickle appeared higher in colour than usual, 
and less slimy. A part of the pickle being then removed» 
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the barrel was fiilly packed, from another cask of the same 
night* s taking / and a little sdt being strewed on the top, it 
was headed up. The barrel was next turned topsy-turvy^ 
and set on end^ in which position it stood for eight days : 
it was then opened as it stood ; and, as some fixed-oil still 
appeared, a quantity of pickle was poured in, to make it 
rise; wfaenit was wiped off as before; and the barrel, being 
packed with an additional layer of the same herrings^ was 
headed up, and laid on the bulge^ as being complete. 

In my own opinion^ these herrings were very superior ^ in the 
points of flavour and softness^ to the lest Dutch herrings cured 
with their heads on.: they were much more succulent ; and^ 
from the whble of the blood-vessels being opened and discharged, 
would ceftairdy keep much longer than those cured in the com- 
mon way. But I am sorry to say, that the public were star- 
tled at their appearance, and, without giving them a trial, 
purchased those with heads in preference. I sent a cask of 
these herrings to the King, in October 1820; and had a 
Letter in return, from Sir Benjamin Bloomfield, Bart. ac» 
quainting me, that his Majesty was much pleased with my 
atte?ition ; that the herrings were most excellent ; and that 
the King had been most gradomly pleased (as a mark of Royal 
favour) to appoint me Purveyor of Iferrings to his Majesty I 
I also sent samples of these herrings to several scientific 
Gentlemen of Edinburgh ; who expressed their approbation 
of the improvement ; and were decidedly of opinion, that, 
were our colonial merchants to ordier their herrings to be cured 
in this way, they would reap much benefit from the experifnent. 
In May 18£1, I freighted a very fine fast-sailing cutter, 
called the General Johnston, of Greenock ; with which I 
siuled from that port, on the dth of June following: but, 
owing to the state of the weather (continued gales of wind 
from the W. N. W. and N. N. W. with no rain), I could 
procure no herrings until the 23d of that month. I also 
freighted a large open boat, and had her stationed at the 
mouth of one of the Highland Lochs, where early herrings 
are frequently found. But aU my endeavours to procure 
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herringSy at dll fit to be cured, proved fruitless, until the 
night of the 23d of June ; when a very few maatjes were 
got, amongst a vast quantity of Sea-sticks and Stragglers; 
On the night of 'the S6thy I made up, with much di£Sk;ulty, S5 
bftrrels sea-stock, (that is to say, herrings in the prkding, 
which require to be afterwards filled up,) which I sent on to 
Leith, where they were reduced to S3 barrels in die making 
-up, and shipped to Hamburgh on the 30th of June, by the 
smack Courier. After the first of July, when it began to 
rain, great bodies of herrings sprung up from the bottom 
of the deept ' 1^1^® flocks of small birds, with such velocity; 
that the nets appeared to be raised by them above ib^ sur* 
fiice of the water ; and as the rain continued to £a]I, tliey 
increased in number; and seemed to crowd into aH the ind- 
icts and bays where the bottom was sandy, or where the 
points or projections of the coast indicated a profiiMon of 
olg(B^ common fucus, or other marine vegetables. On the 
7th of July, I sent to Leith 97 barrels sea-stock ; which 
were reduced, in filling up, to 89 fiill-packed barrels ; and 
were shipped to Hamburgh on the ISth, by the smac^ 
Rhine : and on the 14th, I transmitted to Leith 48 barrels 
sea-stock 5 30 of which, when made up, were shipped to 
Hamburgh, by the smack Glasgow: and the remainder 
Were packed into kegs for family use, and sent to my Agents 
at London, Edinburgh, Leith, and other places. 

fiidependently of the 25 barrels first cured, I also made \ip 
a cask for the King ; which Was sent oS from Ldlh on the 
2d of July. These herrings gave so much satisfaction^ that, 
as I was informed by a Letter from Sir Benjamin Bloomfield, 
Bart, they were served up at the Cotonatkm Bangne^^ by ex-- 
press command of his Majesty, 

(To le continued.) . 
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LXXXV. — Survey of the Metallurgic Products of France; 
as exhibited at the Louvre in 182S. Extracted from the 
Report made to the Central Jury, by M. Heron de 
ViLLEFossE, Inspecteur Divisionnaire au Corps Royale des 
MineSj tsfc* 

Lead. — Mines of this metal are worked in the depart- 
ments of Finistere, Lozere, Isere> and Haute-Loire. The 
working of the mines of Lacroix and S^nte-Marie, in the 
departments of the Vosges and Haut-Rhin, have recom- 
menced with an activity which promises the greatest 
success. 

Other rese^a^rches, made m various parts of France^ and 
particularly in the department of La Charente, have dis- 
covered new beds of lead-ore. 

French industry continues to be usefully employed on 
this metal. The exhibition contained specimens of rolled- 
leady from the thickest to the thinnest^ sent from the 
departments of the Vosges and the Seine. 

Drawn-lead pipes, of every diameter, and without solder, 
were sent from the departments of the Bouches-du-Rh6ne, 
and the Seine. 

Lead-shoty from the departments of the Indre-et-Loire, 
and the Seine. The shot of the latter is made, of all sizes^at 
Paris, in the tower of StJaques-rla-Boueherie, by the process 
of precipitating lead in fusion from the top to the bottom. 

IVhite-lead^ or ceruse^ from the departments of the 
Loiret, the Bouches-du-Rh6ne, the Seine, the Nord, and 
the Ardennes. 

Red4ead, Orange-lead, Litharge, and other preparations 
from lead, were sent by the departments of the Seine, 
Indre-et-Loire, and Bouches-du-Rhone. 

Copper. — ^The mines of this metal are in full activity in 
the department of the Rhone. Many new veins of this 
metal have been discovered. The Exhibition presented 
beautiful specimens of copper-ores from the department 

* From FSrussac's Bulletin Unwersel des Sciencet, &c* 
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of the Correze, aQd various products obtained firom thU 
metal. 

So numerous are the beautiful productions from this 
metal in the French manufactories, that if die greater 
part of the copper were imported from other countries^ 
France would be materially injured. 

The Exhibition presented fine sheets of rolled'Copper, 
large bottoms of boilers, and various other wcMrks in 
copper, such as tubes, baths, apparatus for distillation, &c. 
These articles came from the departments of the Eure, 
Nievre, Haut-Rhin, Haute-Vienne, Doubs, Oise, and 
Seine. 

Copper-rods, for wire-drawing, from the departments of 
the Rhone and Haut-Rhin. 

Zinc. — Large leaves of rolled adlnc, from the department 
of the Ardennes. 

The department of the Seine afforded cocks and baths 
of zinc. 

The department of La Manche afforded rollednzinc, 
ndls for ships'-bottoms, and a bugle-hom, sent by an 
inhabitant of Paris, who is the proprietor of the celebrated 
mine of Vieille-Montagne, in Limbourg, and has lately 
established a large zinc-manufactory at Valcanville, in the 
department of La Manche. 

Brass. — The manufacture of brass, which was intro- 
duced into France about twelve years ago, continues to 
make progress. Many manufacturers of copper also make 
brass, particularly in the departments of TEure, Haut- 
Rhin, and the Ardennes. 

Bronze. — Candelabras, tables, statues, table-rornaments, 
and other works in bronze, were sent from the department 
of the Seine. 

Two gongs were sent by the Royal School at Ch&lons, 
department of the Marne. 

Medals cast in bronze, from the Royal Mint 

Mercury i — yeymilion, or the sulphuretof mercury, from 
the department of the Seine. 
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Cast-iron, which has been cast in the Ofpen sand^ and in 
moulds, was particularly distinguished* 

Specimens of rough castings were oflfered to the notice 
of the public, from the departments of the Nievre, the 
Yonne, the Isere, and the Loire. The first of these 
establishments, situate at Bizy in the department of the 
Nieve, furnished a rough cast-iron, which had been suc« 
cessfuUy employed in the manu&ctore of steeL The 
second^ situate at Ancy-le-Franc, in the department of the 
Yonne, and which was only founded in 188S, has already 
supplied soft cast-iron of the best quaUty. The third, at 
Saint Hugon, in the department of the Isere, produced 
excellent grey cast-iron, for steel, in the furnaces which 
have been recently constructed on the plan of those used 
in Styria, and which greatly economize the charcoal 
employed. The fourth, situate at Janon, near St. Etienne, 
in the department of the Loire, afforded a riecent example, 
till now unique in France, of the fusion of iron ores from 
the iroU" and coal-mines, without the addition of any other 
mineral titan pit-coal. 

A great number of articles of iron cast in moulds were 
presented from manufactories in the various departments ; 
viz. 

Cast-iron tiles, from the first fusion, from the department 
of 4;he Haute-Saone. 

Pieces of machinery, cast in damp sand, fi'om the depart- 
ment of the Haut-Rhin. 

Plough-shares^ vases, and other articles of cast-iron, from 
the departments of the Eure and the Nievre. 

Toothed wheel-work, from the department of the Nord. 

Various articles in soft cast-iron, from the Eure-et-Loiie, 
and from the Loire. 

Vases, palisades, and statues, from the department of 
the Haute-Marne. Iron, cast in moulds, from the manu^ 
fiictory of Ancy-le-Franc, as above mentioened. 

Various articles of cast-iron, executed in the workshops 
of the Royal School at Chalons-sur-Marne. 
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Vessels and culinary articles of cast-iron, coaled inter- 
nally with enamel, firom the department of the Doubs* 

Chimney*fronts, clock-stands, endless chain-wheels, 
mortars, small roUers, busts, medals, and all kinds of 
ornaments in iron, cast in moulds, firom the department of 
the Seine. 

We likewise observed a great number of steam- and 
odier engines, parts of which were made of cast-iron ; 
proving that this branch of French industry continues to 
make great progress. 

Air-irofi.-— 7/ tuas only in 18S3, 4hat France saw, for* the 
first lime, among the products of her industry, a great quan- 
ttty of bar 'iron, refined in reverberaiory furnaces, by weansqf 
pit'Coal, and made into bars by cylindrical and grooved rollers* 
The Exhibition of 1819 presented the first essays in the 
manufacture of these iron-bars, which gave the promise of 
very important improvements; but, at that period, they 
had never refined cast-iron in areverberatory furnace with 
pit-coal, except in the department of the Isere, at the 
manufactory of Vienne ; and iron had never been formed 
into bars, by means of various-channelled rollers, but in the 
department of Cher, at ^be forges of Grossouvre. 

France now possesses a great number of establishments, 
all created since 1819, wherein is employed with success the 
process of refining and laminating, known, for about^O years, 
by the denomination of ihe forge a VAnglaise. The French 
had continually been reproached wim remaining in the 
backrground, in this respect; but completely to justify us, 
we have now the pleasure of mentioning the principal 
manufactories of this kind, that are either established, 
or are on the point of being erected, at the following 
places ; viz. 
. At Saint Julien, near Saint Chamond, in the department 
of the lioire ; 

At Moyoeuvre, and at Hayange, MoseUe ; 

At Basse-Indre, near to Nantes, Loire-Inf6rieuze ; » 

At Ch^teau-Ia- Vxdliere, near Tours, Indre-et-Loire ; 
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At Bigny-sur-Cher, ia the department of €}|^ ; 

At the forge of Bruniquel, near Moo^ban^ Tatn-et- 
GiEirorine ; < 

At the forge of Maisi^^ between Vesoul and Besanr 
9on, HauterSadne; 

At FQurchambaulV JW&yxe ; . 

At Ilais|me8> «i0tr y alencieiines, Nord f 

At tbnon, .^nd other places, in the iieighbourhood of 
Saint Stienne^ Loii^ ; and 
. At Chafento% near Paris. 

Other mamifactories of ^he satoe kind are forming, 

At Oberbruck/ department of the HautrBiiin ; 

At Magnaficourty near Sairit Loup, Haute^aone;' 

At the forges of Montcey, Doubs ; 

At Moiitataure, Oise, aiid other places. 

There are also similar ones projected in the neighbour- 
hood of the coal-mines at Decize, in the departn^nt of 
Nievre; at Commentry ; at AUier ; at Ronchamp, Haute* 
Saone; and many other parts of France; particularly 
amongst the coal*mines of Saint Etienne, in the department 
^f the Loire. 

Wrought4ron, manufactured by means of pit-coal, was 
sent from the departments of the Moselle, the Nievre, the 
Doubs, and the Oise. 

We also saw bar-iron, and iron forged by the hammer 
to various sizes, made from cast-iron obtained by means pf 
pit-coal, at Janon, in the department of die Loire. 

The departments of the Indre and the Cher, correspond- 
ing with Be£ri, have for a long time been odebrated for the 
good quidity of their iron ; and .exhibited it both in bars 
and rods, made according to the old process of refining it 
with charcoal. 

The manufactory at Cbatillon, in the department of the 
Cote d*Or, exhibited iron made by a new process, being 
refined in a reverberatory fiumace, by means of wood. 

In many of die departments, tlie proprietors of forges 
continue with success to increase the height of their high- 
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fumaceSi in which iron-ores are reduced to die state of 
cast-iron by means of charcoaL Several persons have 
announced their intention of reducing iron-ores in the 
reverberatory furnace, either with pit-coal or wood* 

It appears from the Report made in 1819, that France 
produced and consumed annually litde less than one nullion 
of metric quintals of forged-iron in large bars, which quan- 
tity employed about 300 of the old forges. But if we 
consider, on the other hand, that one forge upon the En- 
glish plan — such) for instance, as the manufiictory of Four- 
chambault — ^would furnish annually more than 50,000 metric 
quintals of iron refined by pit-coal, we see that twenty such 
manufactories would be sufficient to make all the iron which 
is consumed in France. 

We must now remark, that there already exist in the 
French territorieis nearly twenty manufiu^tories on the En- 
glish plan. And thus the moment cannot be &r off when 
the iron-works in France must necessarily experience a 
kind of revolution, the results of which will be as serious, 
as they are difficult to foresee. Whatever may happen, 
let us hope that the amelioration of the processes will turn 
to the profit, both of French industry, and the numerous 
cdnsume^s of iron. 

Steel. — The exhibition of 18^ was much richer in French 
steel than any of the preceding ones. There was steel of 
all sorts ; such as, natural steel, cemented steely and cast- 
steel, sent from the folbwing departments; viz* Nievrc, 
Isere, Loire, Ari^ge, Cote-d'Or, Louret, Meuse, Moselle, 
Haute-Saone, Doubs, Haute- Vienne, Pyrenees-Orien- 
tales, Haute-Garonne, Aude, Indre-et-Loire, Seine-et-Oise, 
and Seine. 

We shall mention the products of these various kinds of 
steel, under the following titles ; viz. scythes, files, saws, 
cutlery, tools of various kinds, and fire-arms: in which we 
cannot but . remark the excellent quality of the Freneh. 
steel, as well also of the French iron ; which was con- 
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finned by the goodness of the articles m^de of sheet and 
tinned-iron^ as well as of the iron-wire produced from it. 

Scythes and sickles.'^lhe departments which fiirnished 
scythes to the Exhibition of 1828, were the following ; viz, 
Ariege'; Puy-de-Donie; Haute-Qarohne ; and Doiibs, 

The progress which this manufacture continues to make 
in Francci although but recently established, increases our 
hope of seeing France freed from the necessity of import- 
ing foreign scythes. 

FUes and I{(i5p5.— Articles of this description were sent 
from nineteen different places for exhibition in the year 
1823. We noticed, with pleasure, in the Exhibition for 
1819, that ten manufacturers hiEul sent specimens; while 
in that of 1806, only seven had sent articles of their 
manufacture; and yet we then congratulated ourselves 
thereon. The manufacture of these airticlesis in full ac- 
tivity in the following departments; viz. Ari^ge, Haute- 
Graronne, Aude, Nievre, Indre-et-Loire, Loiret, Cote-d'Or, 
Bas-Rhin, Moselle, Haute-MamcSeine-et-Oise, and Seine. 

The first manufactory of this kind was established in 
1784, at Amboise, in the department of thelndre-et-Loii'e. 
This establishment could not be maintained, notwithstand- 
ing the encouragement of Government: the Revolution 
annihilated it. It is, nevertheless, now flourishing, though 
surrounded with numerous manufactories of the same de- 
scription, which continue to increase daily. We may 
judge, from this fact, of the progress which French industry 
IS making in the metallurgic arts* 

Saws. — ^This manufacture also continues to make great 
progress in France. The Exhibition of 1823 contained 
specimens from five manufacturers; viz. from the depart- 
ments of Puy-de-D6me, Moselle, Doubs, Bas-Rhin, and 
Seine. 

, The manufacture of saws from rolled-steel, both natural 
and cast, was introduced at Molsheim, in the department 
of the Bas-Rhin, in the year 1819 ; and, about the same time, 
both there and at Paris, circular-saws of cast^steel were 



350. Survey of ike Meiallurgic Products of Fance^ 

made — artidei^ the use of which is now widely diffused, 
and which England alone had until then furnished. 

Sheei^on. — The reputation of the French sheet-hron 
was fiiUy confirmed in the Exhibition of 1819, as well as 
in diat of 1823. The products exhibited came from the 
dtopartments of the Moselle and the Ni^yre. 

Amongs^ the specimens of sheet-iron sent from the manu- 
factory at Imphy, in the department of the Nifevre, we 
remarked two boilers of thick sheet-iron rivetted together: 
this is a new mami&cturQ in France. The excellent quality 
of the sheet-iron from this establishment, and also that 
from M ayoeuvre, in the department of the Moselle, as well 
as thai from Pont-Saint-Ours, in the department of the 
Nievre, was shewn by the beautiful specimens of. tinned 
sheet-iron abo sent from those manufactories. 
. Sheet and rolled-steel. — The manufactory at Beze, in the 
department of the Cote-d'Or, furnished beautiful sheets of 
steel. That at Molsheim, in the department of Bas-Rhih, 
furnished bands of rolled-steel for springs, which were 
perfectly uniform in width; and one of them was thirty- 
six metres long. 

In order to shew the incontestable progress In this branch 
of manufacture, we need only remark, that, twenty-five 
years since, sheet-iron or steel was only made in France 
by means of the hammer; whilst, now, the use of the lami- 
nating-roUers is very generally difiused. 

Tinned sheet-iron.— This was chiefly sent from tihe ASr 
partments of the Vosges, the Moselle, Haute-Sii6ne,Ni8vre, 
and the Oise. 

The manufiusture of tinned^sheet-iron is brought to pery 
fection in Franc;e, not only by the use of the rollers, but 
also from a process in which the o:xidation of the sheets 
of iron is greatly lessened, by the use of fumaces-of a 
particular construction ; so as to be more Teadify 'cleaned, 
by the action of weak acids, befere tinning* them^ 

We know that the removal of the scales dccasioAed by 
the fire, in the usual mode of manu&cturing tinned-iron- 
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plates, occasions a great lo9s in iron, from the surfaces of 
the sheets being necessarily freed frons the pxide of iron^ 
which would prevent the tin from adhering to thenu This 
process is now effected with a certainty of success, which 
appears deserving of remark. For instance, ui the manu- 
factory at Imphy, in the department of the Nievre, the 
diminution of weight in the jron^ which results from the 
trifling oxidation in the Qre, is always compensated by die 
augmentation in weight which it receives in the tinning. 
One hundred and fifty sheets of iron, each IS inches long 
and 9 wide, a;nd which weigh, on an average, 80lb, poids de 
marCf lose only 5lb^ of this weight in the cleaning, and 
acquire an equal weight in the tinning. Thus, about six 
per cent, in weight of the sheet-iron employed is lost in 
the cleaning, and again replaced by tinning. The thin- 
ness, the pliability, and the smooth surfaqe of the sheets of 
tinned- iron now manufactured in. France, are fully shewn 
by the variety of articles exhibited. 

Metal-wire. — Under this head we shall distinguish iron, 
steely copper, zinc, and brass-wire; also copper-wire 
silvered or gilt; and copper-wire covered with zinc or 
brass. 

Iron-wire^ from the departments of the Doubs, Vosges, 
and rOrne. 

Brass- and steel-wire, from the department of the Doubs^ 

A model of a bridge, made of iron-wire, was sent from 
the department of Ardeche; after which model it was 
proposed to construct a bridge ov^r the Rhone, between 
Tain and Toumon. 

Cast'SteeUwire^ from the department of the Loire. This 
wire, made of French steely from the same department, 
was fit for making pieces of clock- and watch-work, and 
needles. This estabUshment is now able to furnish all the 
kincb of steel-wire required in the works of France. 

The department of the Seine exhibited steel- and ircm- 
wire, and wire-strings foir musical instruments^ made of 
diflferent metals. . \ 



350 Survey of the Metallurgic Products of France, 

Coffper-wtre, from the departments of the Haut-Rhin^ 
the Ardennes, and the Ome. 

Zdnc-mre^ from the departments of La Manche, and 
the Ome. 

Brass^wire, from the departments of the Eure^ and the 
Ardennes. 

' The departments of the Haut-Rhin, and the Rhone, ex- 
hibited white and yellow copper-wire, of the fineness of 
hair. 

The yellow wire was obtained from cylinders or rods of 
copper, on which zinc was applied, by a species of cemen- 
tation; so that the exterior surfaces of the cylinders passed 
to the state of brass. 

The products of the French wire-drawers shew at 
once the excellent quaUty of the metals employed, and of 
the processes to which they have been submitted. 

Not many years since, wire was drawn in France by 
means of tongs ; which left marks of their teeth upon the 
wire, very injurious to it. But now the use of tongs is 
nearly abandoned by the employment of a very simple 
machine, in which the wire^is drawn and applied upon the 
surface of a revolving-cylinder ; and thus the nmrks left by 
the teeth of the tongs are completely avoided. This is not 
the only improvement which we have observed in the 
French wire-drawing processes, and which have heoomd 
so celebrated. 

Needles. — ^In the Report on the Exhibition of 1819, we 
regretted that there did not exist in France any manufac- 
ture of needles : one of this description was, however, 
founded in 18S0 at TAigle, in the department of the Orne; 
and in the Exhibition of ISS-i, both sewing- and ImittiBg- 
needles were sent from it. The eyes of the needles^DHsde 
at TAigle are grooved and pierced by means of a machine. 
These needles are said to be from twelve to fifteen per 
cent cheaper than those imported ; and the manufiictory 
employs upwards of a hundred and sixty mei^' women, 
and ohildren. Another tnanufactory^of this kind is also 
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established at FAigle, which is likely to produce the hap- 
piest results ; but this has not yet exhibited any specimens. 
We hear of a third, at Paris, in the Champs-Elysees ; 
but it is said that they only finish needles which are pre- 
pared in England. . . 

Cards. — The improvement of the iron-wire cards which 
are employed in the manufacture of cloths is shewn in the 
beautiful products from various establishments. We saw 
in the Exhibition, superfine cards, and ribbons of cards, 
for wool and cotton, from the departments of the Nord, 
the Eure, the Seine-et-Oise, and the Seine. 

Reeds of drawn wire, for weaving cloth, from the depart- 
ments of the Haut-Rhin, the Rhone, the Seine-Ipferieure, 
and the Seine. — The number and fineness of the teeth, and 
the combination of these reeds, greatly contribute to the 
superiority of the French cloths. 

-^a//5.— There are two manufactories of awls, in great 
activity, in the department of the Meurthe, which have sent 
specimens. — One of these establishments annually makes 
six hundred thousand awls for shoemakers and others; 
and the other, fifteen hundred thousand. We know that 
the fabrication of these instruments, so usefU in many 
of the arts, is also carried on at Marseilles, in the depart- 
ment of the Bouches*du Rhone. Thus, these awls, which 
could only be procured in France, a very few years since, 
from foreigners, are now furnished in abundance by French 
manufactories. 

Metallic- or wire^hths. — The utility of these cloths, in 
which we see the- metal rivalling in fineness the most deli- 
cate stuffs, is known in numerous workshops where sieves 
-are ^nployed, in the paper-manufactories, and in all other 
establishments where metallic-cloths are employed, either 
as fire-guards, screens for safety-lamps, window-blinds, &c. 
» Articles manufactured of iron, copper, brass, or silver 
wire (amongst which we remarked some with cross tissues 
of steel, gold, silver, and steel bronzed and burnished) as 
well as other similar products, were sent from the depart- 

Tech, Rep. VoL V. cc " 
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ment of the Bas-Rhiiiy the Seine, Charente-Infgrieurey and 
the Nord. The beauty of these works attracted the alten- 
tioti of the public. We remarkedi also, with surprise, 
metallic gauzes of an equal tissue and exquisite finish, 
and even a waistcoat made of metallic tissue* These ob- 
jects shew that this species of manufacture is greatly im- 
proved in France, since the Exhibition in 1819. 

Nails. — Large nails were sent from the department of 
the Meui^the, made at an establishment already noticed 
for the manufacturing awls and points. Other naiti. of 
every kind were sent from the department of the Somme. 
In one manufactory they make, annually, 300 metric quin- 
tals of nails. 

The department of the Seine presented nails, called 
Joiners^'poihts, used by locksmiths, glaziers, and others; 
the points of which are made round. 

The department of the Ain sent Paris-points^ or glaziers^- 
points, which were produced from a manufactory recently 
established. 

It would be superfluous to dwell on tbe importance of 
the nail manufactories, as they are indispensable articles in 
almost every art. 

Polished-steel, and fine hardware, — The department of 
the Seine furnished polished-steel for clock- and watek- 
work, and various other articles: these products were 
worthy of the reputation acquired by the l^renqh m«nu&c^ 
tories. Owing to the beautiful polish which Fceoch steel 
will receive, the steel trinkets made .of it were the m^i ad- 
mired of any that were exhibite4 in 18^. ) .. 

&teel /rinAe^^.—- Polished-steel combs were senifcoin tibe 
department of the Nord. — Buckles^ and fans,. £coni;tiMS d^ 
partment of the Bas-Rhin, and the MoseUe^^Rings, buc>> 
kles, various trinketS| sword-hilts, . crosses, medallions, a 
bouquet of artificial flowers, and a sca^ weraoaxhibited 
from the department of the Seine. — The beauty of die 
workmanship manifested infill these articles will maintain 
and increase the reputation of French manufactutes. 
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XiOcty.-— A great nui&ber of locks, df the finest work- 
maiiibi]>, W*re bi^ought from the departments of the Haut- 
Rhin, the Somme, the Aube, the Maine-et-Loire (Royal 
School at Angers), the Hautes-Alpes, and the Seine. 

The WelUktiowii manufacture established at Beaucourt, 
deparbbexit of the Haut-Rhiti, presented, amongst its nu- 
merous articles of hardware, locks, and padlocks with 
circuto boltft, for which the manufacturer took out a 
pat^tfail8S2. 

The Nourishing manufactories established at Escarbotin, 
in tiie department of the Somme, exhibited safety-locks^ 
secret-locks, and other articles of the same kind. 

The department of the Atibe sent a lock with four keys, 
each of which differed in form from the three others, and 
nevertheless opened and closed the lock. Besides this fine 
specimeii of a lock, many other curiosities in mechanism 
were also Kent. 

The Royal School of Arts &c. at Angers sent door* 
locks and strong chest-locks. The department of the 
Hautes-Alpes sent a newly^nvented lock, with no apparenli 
key*hole ; and an e'sptstgmlette wiiidow-fastening 

Articles sent by the various manufacturers m the de« 
partment of the Seine consisted of locks, strong iron-chests, 
combination-padldcks, d gfeat number of models, and other 
articles in the higher classes of lock-making. 

AH these products merited the attention of the Central 
Jury; some, for their ii^enious combinations and fiiie 
execution; imd others, fbr tbeit moderate prices. 

We particularly remlurked, liwongst these articles, iron 
window-frames with ornamental moaldiags, whidi were 
bent anfl tbtmed with ttie hiiibKi^r ; a ne^ly-^vented com- 
pass ; models of the various articles made by lodksmithsj: 
the model of a mMIVblenn^ ^f p^^ed ivo&; ako a moiu- 
ment erected to the tn^mcnfy of > Fr&fce whose losa af- 
flicted all France. 

Cuttery^^Fitty-two d^eMAt kkids of cutfery wetd ex- 
hibited, lliey Wtfre ndnt hem Ito d^rpartmants of CIbI- 
vadosi La Manche^ Cdtes-du-Nord, Menlli^ Haute 
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Marne^ Vienne, Loire, Boucfaes-du-Rhone ; Puy-de- 
Ddme (a department which has presented thirteen dif- 
ferent specimens), and the Seine (which has exhibited the 
products of twenty-six manufactories). 

Among these numerous productions — which were nearly 
all remarkable, either for the goodness of the blades, 
the ebgance of their workmanship, their mountings, or for 
their variety, and the moderate prices of them— we par- 
ticularly distinguished excellent razors, table-knives, pen- 
knives, and scissars; as well as surgical-instruments, wor- 
thy of being employed, as they are employed, by French 
surgeons. 

Toolsy and large Hardware. — A great number of tools, 
and articles of large hardware, were sent from the follow- 
ing departments : 

The Bas-Rhin exhibited — besides edge-tools for joiners, 
turners, and others — a great number of articles in hard- 
ware, the making of which has been introduced into the 
establislunent at Molsheim since the year 1819. This 
manufactory belongs to the same proprietors as those for 
making fire-arms at Muntzig ; and swords, bayonets, &c 
at Klingenthal ; as well as many other large manu£ictories 
situated in this department. 

The Haut-Rhin sent, from the manufactory at Beau- 
court, iron and copper hinges, wood-screws, rings and 
ferules, copper-screws, and nails for water-vessels (used 
in ships and locks) as already mentioned. 

The Ardennes sent iron forks, both tinned and polished ; 
curbs for bridles ; and other articles in hardware. 

The Aube — plane-irons. 

The Jura-^iron-work, of various instruments used in 
agriculture. 

The Hautes-AIpes— stone-cutters' tools. :. - 

The Doubs — ^various tools, from a manufitetorj^ where 
turf is employed as the fuel. . « 

The Haute-Mame — engravers' tools. 

The Royal School at Ch&lons-sur-Marne-—apvils2 vices, 
and wire-drawing plates. 



as exhibited at the Louvre in 18^. 357 

The Royal School at Angers— vices, anvilsi with beak* 
irons, planes, chisels^ and curriers' tools. 

The department of the Moselle— -cooking-stoves, and 
agricultural-instruments. 

The Charente — agricultural instruments and coopers'* 
tools. 

The .Ome — a machine for drawing iron-wire for cards, 
and a hammer for dressing mill-stones. 

The Loire-Inferieure exhibited iron-chain-cables for 
the use of shipping. These articles will probably very 
soon be made in the Royal forges for the marine, at Gue- 
rigny, in the department of the Nievre. 

The department of the Seine alone sent the products of 
twenty- four manufactories in various tools and articles of 
hard-ware. Among these were principally remarked, tools 
for the use of gardeners, carpenters, pasteboard-makers, 
and others ; instruments for ropemakers and basket-makers; 
agricultural instruments; turning-lathes, vices, screws^ 
shovels, tongs, bells of various sizes, thimbles, steel cym- 
bals, screw-presses, gravers, tools used in clock-making, 
and a miner's borer. 

Swords^ ^c. — Specimens of damasked swords &c were 
furnished from the departments of die Nievre, Bouches-du- 
Rhone, the Seine, and die Bas Rhin. 

Those sent from die department of the Seine consisted 
of cast-steel sword-blades, damasked ; which were the pro* 
ducts of the scientific labours of die Assayer-general of 
the Mint at Paris. 

The art of damasking steel, which was for a long time, in 
France, an object of fruitless research^ is now become com- 
pletely French. This damasking is even esteemed in the 
East. The manufacturer of die above-mentioned articles 
from the department of die Bouches-du-Rhone sent to the 
East damasked blades in which jJatina was alloyed with 
steel. 

In the ordinary swords, &c« the superiority of theFrench 
manufacturer has long been renowned ; but the emiXbtion. 
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of the whole country seemg to be concentrated in the ma- 
ntt&cture of damasked blades, which accounts for there. 
vbt heSsDg any of the other descriptbns ezhilMted in 18SS. 

Fiare-arms. — Seventeen specimens of fire-arms were pre* 
seated from die departments of the Ariege, Loire, S«Sne- 
et-LoirCi Ome, Meuse, lUe-et-Vilaine, Seine^t-Oisc^ and 
the Seine. Nine specimens were sent firom the latter de- 
partment ; whereas, in the exhibition of 1819> seven iq[>ect- 
mens oidy of this art were furnished from thie whole of 
Erance.^ Among these products of 18S3y we particularly 
rcvariBoi.a gnn widi a toming^nii^paaBine^ a plertosmon-giMi,. 
a gun with a piston, a doable-gun^ and gun^barreb made, 
of nUNm of sted and plating oixuunented with steiet ; 
double^guns^ -with one fltnl-lodic ; two carbiBes, with sevoi 
barrels each ; a case of pistols, with doiibfe detents, or 
hair-triggers ;. A great ^puMHi^ of arme fot A» diBse; 
guna ; and degant pistobk 

Among other articles^ which confirm the reputatioii of 
tibe French firerarms, we miist n^t omit to mentiolk Ifae* 
water-proof-pellats, and metfllii^ caps^ for firing gmis, ftc.' 
by percussion, which were sent from the dqpartmeiit of the* 
Yonne* 

■' '-' ■ ' '-■ ''■«!• • ■ /.-.:»:; 

Lidt OF PATENTS FOB N&W mVE^iTIONS. 

which have passed the Great Seah since Martfil!S^iB24^*'' 



To Charles Demeny, of Paris, in tii» kfagiAe^ (^ 
FMm^{ btH ttcm residhlg i« i^M^hlitdb Sts^t; in dbe dty 

uleation made to him by » 0»tiAn foreigner te^^tm 
abr^ is( im the possesakm of an inventkai of )tii A^^ 
ratus^ oMlamii^ withiB itsetf the means of pmlacin{t 
Aom Oil and other (deagiiioos substiMes^ of hiutiin|r 
gas for the purpose of affording light, and df jre^adi^ 
the giM oonsuQaed. Pated Match SS^ t8«4i«tH7a fa^ha^e^ 
elftMitttwo^nionthsk ... : ■ i 



t ^ t. 



List of Patents for New Invention^. 859 

To Namen Goodsell, late of the State of New York, 
in the United States of America; but now atNa 13, 
Leigh Street, Burton Crescent, in the county o( Middle- 
sex, Engineer; for a Machine, or Piece of Machinery, 
for breaking, scutching, and preparing Flax and Hemp for 
use, upon an improved method^ and threshing^ out the, seed 
thereof; and which is applicable to the threshing of any 
other kind of grain, and also for shelling clover a.p^ 
other seeds. ' Dated March 25, 18^4. — In six months. . 

To Edward Jordan, pf the city ^ J^orwich, Sngineep^ 
for a certain improvement or improvements in the form or 
Construction of Water*ClQs^, or of the Appainlus 
connected therewith. Dated Mafch 27, liB24.-r^Iir dx 
months. . . ') 

To Joseph Spenoer^ of Belp^, in the county of Derby, 
Nail Manufacturer ; for certain improvements in the ccm- 
struction of Furnaces or Forges, for the preparation of 
Iron or Steel ; and for the process of manufacturing* of 
N^ls and other articles, from the said material. Bkted 
April 7, 18S4.— Xi^ six months. 

To Jonathan Schofield, of Rastrick, in the parish of 
Halifax, in the county of York, Manufacturer ; for certain 
improvements in the Manufacture of a Cloth, or Fabric, 
which he demnmnatesBritlsfa- Cashmere. Dated April 7, 
1824.-^IniMx months. 

To Thomas Ryalls, of Sheffield, in the coimty of York, 
Warehouseman; for an Apparatus fpr Shaving, which he 
denominates, ** K^e useful and elegant Facilitator." Dated ' 
Aprils,' 1884. — ^Ih two mopdis. . - i : ^ » 

Xp Sam^l Halli.pf Ba«lbid, in the counter of Notdng^' 
ham« Cottpn Maoufactiurer ; lor an kftptote^ Steam-Engiile; 
Dat(^d, Aj^^S^ I824wr*-{B six nioi^^ 

1^ Jaipes Tullocli^ of Savage Gardens, in the city of 
Londony Gten^man ; for a certwi improvement^ or im- 
provements, in the Mafiliinery to be employed for Sawing 
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and Grooving Marble and other Stone, or in producing 
Grooves or Mouldings diereon. Dated April IS^ 18£4.— 
In six months. 

To Henry Potter Burt, of the borough of Devizes, in 
the county of Wilts, Ironmonger ; for an improvement in 
the Construction of Cranks, such as are used for Bells, 
and other purposes. Dated April 14, 18S4. — In six 
months. 

To William By, of Joy Cottage, Ivory Place, Brighton, 
in the county of Sussex, Stationer and Bookseller ; for a 
Method or Apparatus for the preservation or protection of 
Books and Covers. Dated April 14, 1824. — In six montfis. 

To John Gimby, of New Kent Road, in the county of 
Surrey, Sword and Gun Manufacturer ; for an improve- 
ment in the process of manufacturing of Cases, for Knives, 
Sdssars, and other articles. Dated April 18S4. — ^In six 
months. 

To David Gordon, of Basinghall Street, in the city of 
London, Esq.; for certain improvements in the construc- 
tion of Portable-Gas Lamps. Dated April 14, 18J84.— In 
six months. 

To John Burn, of Manchester, in the County Palatine of 
Lancaster, dealer in Cotton Twist and Weft, and General- 
Commission Agent for Manufactured Goods ; for a new 
Apparatus for dressing various kinds of Cotton, Flaxen, 
Woollen, or Silk Manufiactures. Dated April 14, 1824.— 
In six months. 

To Thomas Gethen, of Henry Street, Pentonville, in 
the county of Middlesex, Gentleman ; for improvements 
in the Machinery and Process of making Metallic Rollers, 
Pipes, Cylinders, and certain other articles. Dated April 
15, 1824. — In six months. 

To Daniel Tonge, of Liverpool, in the County Palatine 
of Lancaster, Ship-Owner; for an Apparati;s, by means 
of which an improved Method of Reefing Sails is edited. 
Dated April 15, 1824, — In six months. 
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LXXX VII. — On curing JBritisk White-Herrrngs, equal to 
the b^st Dutch Herrings; and on the Migration and Food 
of the Herring. By Mr. James Frederic Denovan. 

[Continued from p. 343.1 

My first shipn^nt reached Hamburgh on the 5th of July^ 
^e days before the Jirst Dutch jag^ arrived ; but I was, 
neverthelessi sadly disappointed in iny expectations* Al- 
though my example had failed to rouse the torpid spirit of 
my own countrymeni it opened the eyes of other nations 
whose laws are better calculated to support and encourage 
adventurers in this branch of trade ; for the Fishing Com* 
|winy of Altona, who have abput thirty large busses, and 
the Herring Company of Emden, in Hanover^ who have 
probably more/ sent their whole fleets to sea in the month 
of May. During that month and the greater part of June, 
it will be recollected that the wind blew incessantly from 
W. N.W, and N. N.W., and the drought was so great as 
to be severely felt in every part of the United. Kingdoms 
Several of these busses suffered so severely, that they were 
forced to put back in distress ; a,nd the others must, in 
general, have sustained greater or less damage in their sails 
and rigging. Nevertheless they succeeded in reaching the 
north CjOac^of Scotland, w][iere they were enabled to fish in 
jsmooth water, under the lee of the. land. With me th^ 
case was very different: I was on a lee-shore, exposed to 
all the severity of the weather, where the swell from the 
Atlantic was so great that it was in genera[l impossible to 
cast a pet w^th any degree of safety; while, from the causes 
which will afterwards be explained, it was altogether impro- 
bable that I could expect to get herrings either in quantity 
Tech. Rep. Vol. V. ' d n 
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or quality equal to my opponents. The consequence was^ that 
a large buss belonging to {he Altona Company arrived at 
Hamburgh with a cargo of excellent berriogs on tiie 27th 
of June ; the earliest shipment, I am told, that ever was 
made to that port ; while a buss belonging to the Hano- 
verian Company followed her on the 2d of July^ with 
fmother cargo, eight days before the Dutcb^ and ihree dM$ 
before my first shipment reached that port Thu^ jme 
market for early herrings was unfortunately pre-occupied; 
and retailers and fishmongers, many of whom are indivir 
dually interested by iEicting as agents for the Dutch an4 
ether foreign busses, haying been supplied before the 
arrival of my parcel, endeavoured by every means in tb«r 
power to turn the circumstance to the advantage of their 
constituents. My herrings, as I have observed, were infe- 
rior, in point of intrinsic quality, to any I had ever seen 
(they were of the small maatje species), dry, lean,- and not 
juicy ; yet, under all these disadvantages, some of them 
sold as high as 150 marks Banco per barrieL My second 
and third shipments were, no doubt, much superior, for 
the herrings improved daily after it began to rain ; but by 
this time the market for early herrings was fully supplied, 
and great prices could not be expected^ I got about froiii* 
2/. 10^. to 31. 10s. for the last c^my herrings ; but the firilt 
Scotch herrings from Caithness, cured in the usual way/ 
with Liverpool salf, and unassorted, did not average 36^^ 
per barrel. 

During the months of July and August, the Dutc&y 
Danes, and Hanoverians, made considerable importaticM* 
to Hamburgh ; and the price of common Scotch salted 
herrings fell to I65. and 175. per barrel ! But thL» prodi' 
gious fall, which has* been the ruin of many individuals^ 
was not to be attributed altogether to the importations of 
foreign-cured herrings, but to the fallacy of a too-generalj^ 
received opinion, that by glutting Hamburgh with M infe" 
fior article^ we shall be able to undersell the Dutdv and 
^ce them to abandon the German market! 
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The quantity of Scotch salted herrings exported te 
Hamburgh during the last two years was in due proportion 
with the immense preparations made at all the fishing 
stations in the country. The consequences, however, harcf 
been ruinous; and although the extent of the mischief is 
not yet kno^, still the number of bankruptcies that haY6 
tSkek place among our coopers in this part of the Umted 
Kingdom, who are generally in the habit of salting great 
quantities of herrings without any regard to quality or 
tore, is truly lamentable! These were, in generalj^ m'^n of 
Capital and credit; who looked not td such profit aa^ might 
liave been derived from more judicious mana;gement, but 
aimed sqlelyat receivinfg the GovernmCeiit bounty of 4t$. 
per barrel ; which is nearly equal to ^ per cent on thek 
advances in the way in which they cure herrings, and 
^hich, oh tt few thousand barrels; amounts to a very large 
sum. Btit the mischief was not confined to' the fatmlies 
and friends of wealthy speculators ; it extended itself^ to a 
•quarter where its o^iiier^tionk were severely felt by many a 
poor industrious individual; for the masses of Scotch 
herrings that arrived in Hamburgh in 1820, after tlie 
market had been suppUed by the Dutch, were so great/ 
that no vent couM be obtained for them, even at dne hdlfot 
ihe intrinsic pince; and many thousand barrels, after lying 
the whole winter and spring in cellars/ w^ire fooliishly 
put up along with the new herrings sis they arrived iif 1831, 
ivhich not only injured the fiale of the latter^ but excited a 
strong suspicion that the new were actually mixed with the 
eld; and as this nmBcious report had no doubt Keen raised 
andcirculieited by the a^nts fot foreign-cured herrings, at 
Hamburgh, there iisi nor doubt that it operated its lull effebt 
m favour of their constituents. To this; therefore, and 
hot to foreign importations, was the rapid decline ^ in tibe 
Hamburgh market to be attributed; 

Those, on the other hand, who had cured a few hundred 
barrels either for the Baltic or Colonial mlEurket, were, l^ 
holding them; placed in nearly as had a situation as tii^ 

D D « 
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exporters. The unfavourable reports of that market not 
oply reduced the selling price at home, but enabled ottr 
iX>Ionial merchants to purchase herrings at nearly one-thud 
less than they cost the unfortunate curers ! . • 

•■ ', It would be idle to say that such mischiefs may not in 
future be prevented : for as they originate with the Legisr 
lature^ it wiU only be necessary, I presume, to point out 
Ibe cause and suggest the remedy. Unequal a» I admit 
myself to be to such a task, yet a sense of duty to my 
eountry prompts me to try it. I have had a good deal of 
experience. I have spared peither pains nor expense to 
make myself master of the subject ; and as I have no other 
.object in view but the public welfare, I trust that my best 
endeavours to be useful may, at-least, be regarded with 
indulgence. ■ 

I shall first, however, conclude the narrative of my pro- 
ceedings of last year, with a description of a machine I 
have tried, and found to be of the most essential service in 
completing the cure of herrings; and which, I flatter 
myself, may greatly tend to their preservation in a tropical 
cUmate: and as accounting for the scarcity, the dryness, 
and the poor -cpndition of the herrings in May and June, 
1820 and 1821, on the west coast of Scotland, I sbitll 
offer a few remarks on their supposed migration, and the 
actual food of the herring, which has, until now, puzzled 
all the writers on natural history. 

. *It has always been, and still is, a 'matter of the greatest 
difficulty both with the Dutch and' British curers, to dear 
the pickle of the fixed oil: the Dutch have, nodoubt^ the 
advantage, by curing all their herrings on board ship; fbr 
the motion of the vessel not only keeps the fish continually 
eorered, but naturally causes the oil to rise more rapidly 
to: the top, when, the barrel is put on end. Butwh^re 
hetrings are caught in boats on the< coast, and . cured on 
shores the oil often adheres- to the fish in rising upwards; 
and when the barrels are .too soon laid on the bulge, which 
is ahnoct alwaya^ the case,* a great propovtio}i of the h^rrkigB 
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are deifttroyed> especially when they are very closely packed 
together and laid flatly^ instead of being carefully plac^ 
on their backs with the belly upwards. ThQ only method 
hitherto adopted by the Dutch and British, is, to skim off 
what oil appears on the top, with a round tin plate, as often 
as may be convenient: and although the HoUandiers are 
much more careful than our own countrymen in this 
respect, yet, in re-packing on their arrival in Holland, they 
often find it necessary to throw.aside a considerable num- 
ber that are rancid in the head; for one herring affected in 
this way soon ihjures the others with which it comes in 
contact.: but as the practice of excludijdg such herrings 
forms no part of the British system, even when fish are 
re-packed for the Wisst-India market, it may easily be 
figured in what state of perfection they can possibly be^ 
even in the short period of six months from the time of 
their being first headed-up. 

In the last paper I had the honour of transmitting to the 
Society, I particularly detailed die way in which I pickled 
the gut, giHs, and bloody part of 4;he herring. The diffi- 
culty I found in clearing this pickle of oil, first suggested 
the idea of using a brush made of goose-quills, instead of ^ 
tin plate; for when the cask was full, I could brush off 
the oil in an instant with the former, while it required 
frequent applications of the latter, to clear the top of the 
barrel even imperfectly; and as the operation required^^to 
be repeated at least eight or ten times before the pickte 
was cleared, I soon found the benefit of the goose-qufll 
brush, for the use of it not only saved much iim^ but did 
the thing completely in four repetitions. 

Anxious, however, to ,try the es^periment on a new plas, 
and in such way as might afford definitive proofs of its 
efficacy, I .caused my cooper to make a large iron-bound 
vat, capable of containing about four hundred gallons, 
.and insert a wooden stop-cock about six: inches from^ the 
.bottom, into which' was poured the pickle from the gills, 
&G^ as we collected it; and in place of simply fiUin^ up 
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thd barrels of herringd^ after the priming was compkled^ I 
caused the people to pack them into new barrels, and 
throw the pickle, out of which they were taken, into the 
large vat, until they made it quite full : it was then stirred 
round with a pole, and allowed to stand for about an hour, 
until the top was completely covered with oil; and this 
being removed with the brush, the operation being repealed 
as the oil appeared, the pickle was drawn off gradually by 
the stop-cock below, and poured into the barrels of re- 
packed herrings in the most pure and perfect state. 

Simple as this invention may appear to be, it will never- 
Jdbelleflls be acknowledged, by every one who may try i^ to 
-b^ one of the greatest improvements that has been made 
*fi>r many years in the practice of curing herrings. | am 
ilorry it is not in my power to make\ the experiment on 
mackarel, as they are seldom taken in sufficient quantity 
on this coast ; but I am satisfied, that were this mediiDd to 
'foe adopted in airing mackarel, very great benefit might be 
expected to result from it. 

* Before taking leave of this part of the subject, however, 
I must observe, that during excessive heat in summer, and 
^hen, under priming, or even after it, the barrels have been 
exposed to the noon-day sun, the pickle of early fat.het- 
-rings is very apt to become glutinous and ropy; and if not 
attended to in time, will soon become sour and pungent 
When this occurs, the barrels should be immediately 
removed to a damp cellar, and the herrings taken out 
Two pretty close sieves of horse-hair (one a little below 
the other) should be* suspended with cords wi&in A^ 
mouth of the barrel, and the pickle out of which th^ fish 
•^e taken gently poured through them for several times ; 
but the sieves must be repeatedly cleared of the slim^ 
matter which adheres to them; and the pickle will then be 
improved. Before re-packing the herrings, however, they 
should be carefully washed in a tub of the pickk, into which 
A stnall quantity of herring^rd^s having been previoualjr 
bruised ; and a little fre$h salt, finely pounded, shMld Ife 
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used in re-packing them^ before pouring in the pickle* 
This treatment will completely remove the evil. 

If, (HI the other hand, the pickle has become inviscated 
by die introduction of ox-blood, which is sometimes used 
by herring-curers, I know of no method by which it C£^n be 
restored: this mjudicious practice ought to be enturely 
abolished. 

Migration and Food of the Hertihgp 

It is generally believed, that after the great shoals of 
herrings disappear on the east and west coasts, of Great 
Britain, they retire to some high northern latitude ; as they 
h^ve been observed in great quantities to the north-west 
of the Shetland Islands, during the spring months, as if 
returning to their former haunts. But if this hypothesis 
were correct, they must also have been seen, in their 
passage to the northern ocean, in the bays of Iceland, or 
even on the coast of Greenland. Our oldest whalers de- 
clare that herrings were never seen on that coast; and on 
examining the history of Iceland^, J find that herrings 
never formed any part of the fishery of that island. I have 
also conversed with gentlemen from North Fflsroe, who 
assure me that even there herrings were never perceived^ 

It is observed by ^'U fishermen, that during strong north- 
em or eastern winds, the herrings retreat into the deeps$ 
but during mild showery weather and southerly winds, they 
appear in shoaler water and apprpaph the shores; and that 
in some bays and arms of the sea, they are not only seen 
jli^ut taken during the whole of the winter and spring. 

Herrings, like all other ^shes, ^fe liable to migrations at 
certain seasons ; ^nd, in com^lon with otlier creatures, have 
their periods of maturity : they migrate for two reasons, it 
is said — in quest of food, and for the purpose of pi'opaga^ 
jdon. But how these are to be answered in a high northern 
latitude seem^i altogether inconsistent with the nature of 

• Island } jfet Att^ria^r hundfede. af. C. F. Sjtephenten. Qfenhait* 
i^to. 1807, . . 
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Jthe fish; for when they make ^^vtfifst appeargncefoom the 
deepy in the early part of summer, diey are without milt 
and.roe, and generally lean and poor; but as the sumaoer 
advances, they increase in size, the milt and roe become 
large, they spawn ia August and September, and their, 
progeny are seen in myriads about the headlands, arma of 
the sea, and bays which they have left. 

It is supposed by some naturalists that the herrings 
return in one immense shoal from the Northern Ocean, 
about the beginning, of June. On approaching the Isles 
of Orkney and Shetland, they separate, it is said, into three 
divisions; one of which passes to the eastward of Shetland, 
tgad through, the Pentland Frith, and^extends itself firom 
Caithness to the coast of Norfolk — another takes its course 
jto the westward of .the Hebrides, and along the west coast 
of Ireland— and the most considerable division passes be- 
twixt Cape Wrath and the Lewis . Islands,: through the 
Minch, and enters the several lochs, bays, and arms of the 
j9Ca on the coast of the West Highlands and Frith of Clyde, 
&c.. If this supposition was well founded, the herrings 
caught on both jsides of the island, as forming part of this 
great shoal, would naturally appear the same, in 8hap% 
^ize, and quality; but. so far. firom this being the- ca^e, it 
will be found that Ihey consist of many distinct tribes and 
fiunilies, all differing in some respect or other, and vasying 
in size and appearance. . To prove this, it will only be 
necessary to. place a herring,, such as I had the hoiiQUP of 
transmitting to the Society, on a plate along with a herring 
which has been caught and cured at the . same period on 
any part of the east or north-east coast. Not .only will 
they appear to differ materially^ in shape :and in the fonoa- 
tion of the. fins, but th^ scales of the east-coast herring 
will be found to be at .least one-third Jarger than ..the 
other, and perhaps as large again ; consequently, the numr 
ber of scales on the west-co^st .herrings; is considerably 
greater than on those of the east: the size of the latter fire- 
quently exceeds that of the former, especially at.. Jthe 
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«ipjawiiing s^son. The head* and shoulder of 4he weath 
coast herring is somewhat similar in shape to the pilchard; 
and the quality is so very superior, that in Edinburgh, 
where both are brought to market in a salted state, when 
^'e Caithness or east-coast herrings only bring a guinea 
or twenty-five shillings per barrel, those of Lochfine, or 
from the west coast, are readily sold at two guineas. 

A shoal of herrings generally makes its appearance off 
the Loffoden Isles, on the coast of Norway, in the month 
of July ; whibh pftsi^s along, it is supposed, to the south- 
ward, where they are taken in immense quantities, in the 
rivers, ot rather friths, of Dronfhiem and Bergen, during 
the whole of the autumn and winter. I have seen and 
examined sev<eral samples of these herrings: those taken 
near the North Capei appear to be of a species entirely 
different from those met with on any part of the British 
coast; they contain an immense quantity of fixed oil, are 
longer by two or three inches than our largest herrings, 
aiid, in the texture of the fish, and flavour, resemble the 
gasperbe, a species of herring taken in the River St John 
in" Nova Scotia. The North-Cape herring differs from all 
others, in the following particulars : the head is shorter in 
proportion, and more flat and round; the eyes less promt* 
nent, the dorsal fin is broader, and the scales are nearly 
Bs large as those of the salmon. The herrings, however, 
taken near Christian Sound in the district of Dronthiem, 
and also in the Frith of Bergen, differ materially, both in 
size and shapci ajid are of very superior quality. The 
North-Cape herrings have a harsh disagreeable flavour; 
while those caught in the Frith of Bergen are equal in 
flavour to our best Caithniess herrings, and during the last 
wmter' brought as high price in the Baltic ports. 

Now,' if any credit is to be given to the theory of the 
iierrings coming in one great shoal firom a high northern 
latitude and branching off* into several divisions, as th^y 
are intercepted in their (bourse southward by the, mainland 
of Scotland,^ the Hebrides, and die Orkney and Shetland 
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Islands, it may naturally be inferred that the diyiiuonwhidi 
is said to pass to the eastward of Shetland, in the begimung 
of June, should be that which appears off the North Cape 
in June and July, and along the coast of Norway during 
the summer, and as being of the same great fiunily^ that 
there could be nothing in their shape or quality to indicate 
a difference of species. 

Independently, however, of dissimilitude in shape, sise, 
and flavour, there is a striking peculiarity in the natural 
haUts of the Norway summer herring, which distiacdy 
places the disparity of species beyond all doubt When &e 
summer herrings make, their first appearance off any part 
of the coast of Scotland, they are small in size, but grow 
hrger as the season advances; whereas, the largest her- 
rings are first seen off the Loffoden Isles in June and July, 
and the better and tess-sised herrings are never caught off 
Christian Sound, in the Frith of Drontheim, or Bergen 
Frith, before the months of August or September. 

No sooner do the summer herrings disappear on tbp 
Norway coast, than they are succeeded by great shoals 
of winter herrings, which continue in the firiths and hvys 
of t^t country until the month of April; and the sanie 
ftpecies of herring is also found on the coast of Jutland, the 
fElhe and Wezer, and even in the Zuyder Zee. 

In the month of November, a shoal of herrings enters 
ihe Frith of Forth in Scotland, and generally remains until 
lite month of March. These herrings appear to be of a 
similar species to those caught on the coast of Ncnrway, ^esh 
mark, and Holland. About twenty-six y^ars: ago, th^ 
^shery in the Forth was carried on to an immense, extend 
linA many thousand barrels of these winter herrings were 
malted for the West-India market. A similar fishing was 
idso carried On at Kessock^ near the head of the Murray 
Frith: now, although these he^l^iiigs appeared at b€^ 
places about the same time of the year, they differed mt^ 
ftniiiRy in shkpe, ^vftCf and flavour. 
About the same period an extenMve herring fishery Was 
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carried on at Wingoe Sound, and at other places on the 
coast of Sweden ; and the herrings caught there being 
deemed of a quality better suited to the West-India market 
than our own winter herrings, were frequently purchased 
by British merchants and exported to the colonies. Owing^ 
it is tliought, to the number of men-of-war and other ships 
that lay in Wingoe Sound during the late war, and the 
frequent firing of cannon, the herrings that used to* fre^ 
quent that coast in winter have entirely abandoned it, at 
least no other reason has hitherto been assigned for tl^eqr 
disappearance. As the shoals of winter herrings are now, 
however, much more extensive on tfie coast of Norway 
(particularly near Fahrsund) than they were known to be 
during the Swedish fishery, it may at least be presumed 
that the isame tribe or family has migrated from the oi|9 
coast to the other. 

Although the same reason will not apply to the fishery 
in the Frith of Forth, yet it is a well-known fact, that since 
the year 1806 the shoal which annually appeared in that 
arm of the sea in winter has gradually decreased and 
dwindled to nothing, for the whole quantity taken durii^ 
last winter did not exceed an hundred barrels. I exa* 
mined them carefully, both in November; December, and 
January, and found diem to be unfit for curing^-^they weire 
^11 carried to market in a fresh state: 

When that fishery was at its height, it was generally 
remarked, that the herrings first appeared on the coast 
of CornwaQ, in England, mixed with pilchards, where there 
is a considerable annual fishery of the latter. Their pro* 
gress along the east coast of England was distinctly traced^ 
great quantities were taken ofi* the coast of Yorkshire and 
Northumberland a few days previous to their appearance 
in the Frith of Forth ; and when the shoal did enter tital 
frith from the southward^ they were so intermixed with pil* 
ohards, that they were separated by the curers-^the her^ 
rings were salted in the usual if ay, but the pilchards .were 
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fmoeked. Previous to that period, the pilchard was un- 
faiown in Scotland ; and for the last twelve years none of 
the species have been seen on our coast. 

Some years ago, the shoal of winter herrings in the Frith 
pf Forth was succeeded by shoak of a different genus, 
called by our fishermen garvies ; and this was also the case 
at Kessock, in the Murray Frith; they appeared frequently 
ip such immense quantities, that the peasants laid them on 
the land for manure. It is generally believed that the sprat 
is a distinct species of the herring, but I doubt whether the 
garvie found in the Scotch friths is the same with the Clupea 
Efprattus of Linnseus. Sometimes the garvies appeared 
before the shoal of winter herrings in the Frith of Forth, 
ayid sometimes after them ; but it was remarked by all the 
fishermen, that all the herrings or garvies which were taken 
in the Bay of Inverkeithing, or to the westward, where the 
water is brackish, were much more lank and less iii Isize 
than those which were caught, at the same period, a few 
miles to the eastward. 

I The Clupea Sprattus of Linnaeus appears in great shoals 
on the coast of Norway in the months of August and Sep^- 
timber; they are much less in size than our garvie, and 
cpntun more oil. The Norwegians pickle them in' sniiBU 
kegs, and export them under the name of anchovies : they 
are very neatly put up, and, being judiciously spiced, bring 
a good price in many of the chief towns of Russia, Prussia, 
and Germany. . , 

Last year I had an opportunity of examining these Nor- 
wegian anchovies,' and comparing them with the young 
Gipsey herrings which are found in immense quantities in 
th^s frith during the months of June, July, and August; 
and I could not perceive the smallest difference. The 
lairgest Norwegian anchovies, and young herrings of equal 
lengdi, liad each forty-four vertebrae, and that roughness of die 
breast peculiar to the sprat and which distinguishes it frefn 
the young summer herring, was the same in both. I am 
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thus inclined to think that the sprat is not a distinct species, 
but merely the Gipsey herring which has been spawned 
during winter. 

Be this as it may, I intend to try the experiment of cur*> 
itig these young herrings in the Norwegian mimner, as' 
soon as I can discover the process employed for this pur- 
pose. I see no reason why we may not have British 
anchovies ; and I flatter myself they would find a ready- 
market in every large city in the kingdom/ When I try* 
the experiment, I shall send a keg to the Society. 

Although it is evident that there are several species of 
the herring, (Linnaeus enumerates ten in his Sy sterna NaturcB^ 
and there are probably more,) and although all these may, in 
some particulars, differ from one another, stillit must be* 
presumed that the aliment on which the whole subsists is 
the same. Many instances might be adduced of herringi^ 
choosing one place instead of another for their summer^ 
and winter residence — of appearing there regularly for 
many seasons, and of abandoning these haimts, and agaid 
revisiting them after a period of years. These desultory 
habits I attribute to the supply or scarcity of food thej^ 
find at these places, and the nature of the weather and 
temperature of the atmosphere at the time they emerge 
from the deep. . ■ . . ■ ) 

It is admitted on all hands, that the herrings enter the 
different bays and arms of tl^ sea which indent both sides 
of the island, for the purpose of depositing their spawn : 
indeed, the fact is clearly proved, by the myriads of fry 
which shew themselves shortly afterwards in all the little 
inlets of the rocks where the water is smooth. As this fry 
is first perceived where the bottom is covered with* the 
alga marina^ or where the rocks which jut out into the 
sea are clad with the common ^cf^ or kelp-weed, it may 
naturally be inferred that the spawn is deposited in the 
gravel under these msurine plants, whidi serve to protect it, 
as well from the convulsions of the ocean, as from being 
destroyed by other fishes. « 
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If I am right in diis hypothesis, it must follow, as a nati^* 
1^ consequence, that the spawn of the herring, on being 
vivified, draws its subsistence from some attenuated aliment 
adhering to, or connected with, these marine plants: for it 
would be inconsistent with the economy of nature, to sujh 
|>ose that the herring would deposit its spawn in a situation 
where the fry could not be supported — ^but, on the con- 
trary, that it would carefully select those places, where, on 
emerging from the deep^ it had itself found the greatest 
quantity of food. ^ 

It is said that shoals of herrings have been seen on the 
great bank several leagues to the north-west of Shetland 
with their headd to the south-east, as if making for. die 
^oast; but as no herrings were ever taken to the norths' 
west of Shetland, or eten of the mainland, it is difficult to 
«ay in what state they were when so seen, or in what state 
they are in the month of Aptil, before they appear off the 
coast: indeed,' thei^ appearance at such a distance from -th^ 
land may have arisen from sonie unknown cause, whid^ 
laay not again produce the same effect. But I am satisfied . 
that the herrings which first appear either off the ea«t or' 
ive^t coast in the beginning of May (for I have carefiiQy^ 
examined them) ore Umk arnd spare; but in the course of 
ten or twelve days become plump and round; and after tito 
ioiddle of July, the milt and roe increase rapidly. 
, In the months of June and July last, I had many strikiBg^ 
jiroofs of this &ct; and being convinced that the poorness 
of tl^ herring was owing to the great drought of die $ea80i^ 
I resolved to ppen the stomachs of a number of the fisli^ 
and ascertain, if possUile, on what they subsisted. In try^«- 
ing the experiment with those that were brought in a boat 
from some distance, I frequently found nothing, and #^ 
other times a kind of slimy substance ; but, as it occurred 
to me that thia might be owing to the strong digestive^ 
powers of the fish,. which speedily converts into chyle the 
food i( has swallowed, I saw the necessity of cutting up 
iihe fish the moment it was takei;! from; the water: for id* 
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man, as well as in animals, the power of the gastric juice itf 
known to continue after death, so as not only to liquify the 
contents of the stomach, but even to corrode the stomach 
itself. I therefore pulled with a small boat close in shore,( 
where the. rocks were profusely covered with alga and 
kelp -weed, on the one side of a little sandy bay, where 
the herrings appeared in quantities after a shower, crowds 
ing to the surface and leaping at flies ; and, throwing over 
two or three lines with unbated hooks, drew up several 
full-grown herrings. These were instantly cut up, and 
their stomachs examined: in some, I found a soft substance^ 
almost like the milt of a herring, which became somewhat 
firmer when exposed to the air. In others, this substance 
appeared to be leas digested ; and the claws or feelers of 
small Crustacea were, I thought, discernible. I persevered) 
^nd found young prawns and shrimps entire; a few of whidi 
were so complete, that I preserved them vjn a little herring<» 
pickle, and afterwards in a small phial with spirits, which I 
|ipw send along with this paper. I also found young her^ 
rings in the stomachs of many ; but this frequently occurs* 
Satisfied, however, that the substapce I first perceived WB$ 
different from all these, I continued my exertions for dOiM 
succeeding days in the same manner, and still found ihe 
$ame substance most prevalent, but in such a mutilated 
state that I almost despaired of success : at length, a fisher^ 
man having drawn his net, at a very short distance from 
me, in which was a very large herring, I was fortunate' 
enough to get hold of it immediately ; and on cutting it upy 
found the stomach actually cranuned with the same siib^ 
stance. I sfuread this out on a board ; and on examSning 
it with a glass, was enabled to trace the figure of the aai'^ 
n^,. for some of the daws were perceptible; but it wimi 
greatly under the sixe of any of that species I had ever 
seen/ aad had evidently been swallowed when divested of 
its BhdL The fish to which I allnde is the only species dTthe 
pagurtiSfOr soldier-crab, found in our seas; it is considered 
by the vulgar as tiie young of the common lobster; but dH 
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our fishermen know that it never exceeds six inches ia 
length, firom the tip of the great cUw to the tafl. AU the 
species are parasitical, inhabiting the empty cavities of 
turbinated shells, the animals of which they are supposed 
to attack and devour, to gain possession of thenr shelL 
Like other cnistaoeous fish, they cast their shdl: they also 
change their habitation with their, growth, first occupying 
the shells of the periwinkle or irochus, then, perhaps, a 
neriie as large as a walnut, and after that a whelk. . The 
tail is naked and slender, being covered only with a^ddn 
of very delicate texture'; but it is furnished at the extremity 
with two or duree hooks, by means of .which it secures 
itself to the shell which it makes choice of. Ahhough this 
species of soldier-crab b not noticed by Bufibn and mmf 
other modem naturalists, it was not unknown to ike aiH 
clents. Aristotle has very accurately described It, under ihe 
name MM^»»uf. And a &vourite old Grdsman. author thus 
describes it: "Ein kleiner meeikrab: ein meerspinnl^ 
wonet in schnek enschalen im meer, inn den schalen et 
.licher labenden schnecken oder muschekii ein musehet 
gast" And this description, is illustrated by a very accu- 
rate engraving*. . > . . 

I have often heard the most experienced fishers express 
their astonishmmt at the compai^ative smaU quantity of 
lobsters and other crustaceous shell-fish found in -ow 
bays, considering the very prolific nature of these creatanM* 
They spawn in the spring and aiitomn ; and the quantity 
they deposit must, at least, be quadruple to that of any 
other kind of fidi. Of this every person will be convinced, 
on examining the roe of the lobster, of the different species 
of the crab, and of the shrimp ; for in this and otheif re- 
spects, unless it be the disparity of size, there is littJe- diffe* 
rence in their habits. The spawn of the lobster is Jike ' a 
cluster of small peas, which they carry under their tail 
until it is ripe for exclusion, which generally takes place iii 

* Conrad Genier Icones Animalium aquatilium in Maxi, &c. Isb^^, 
Be CnisUtis, ordo XIY. p. 809. HeideOergy 1560. foL 
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May and September^ at the former of t^hich periods it is 
known to change its s(hell» Although the impawn both of 
the lobster and crab is depo£fited at the bottom/ it is'ob- 
served to emerge and float on the surface, in mild, warm, 
showery weather, where it is vivified by the heat of thq 
ftun : and in small sandy bays and inlets of the sea the fry 
are perceived in countless myriads. Whenever the heat 
is succeeded by cold, however, not only does the spawn 
disappear, but the young shell-fish sink tp the bottom, or. 
seek for refuge among the common fucus and alga, which 
covers the deep shelving of the submarine rocks. 

In the Lewis and several of the Western Islands, where 
Small shell-fish of every kind is in very great abundance^ 
tod which, indeed, about a century ago, constituted a 
principal part of the food of the inhlEtbit^nts, it h£ls always 
1be^nren»arkedj that when the wind is south or south-west, and 
showery, great quantities of these creatares are caught at 
the ebbing of the tide ; but whenever the wind veers round 
to the northward^ they sink into the deep, ot burrow in 
the sand> Uke sand-eels, while the larger kind disappear 
entirely. When this happens previdus to any change, it 
is regarded by the inhabitants as a certain indication of 
northerly wind. 

If, therefore, crustaceous animals and their spawn be 
the food of the herring, which, I think, can hardly be ques« 
tioned, the scarcity and poorness of the latter, on the 
west coast of Scotland, during the months of May and 
June 1821, is well accounted for. .. 

If crustaceous animals be nbt the food of the herrin^^ 
kow does it happen thatj on emerging from the deep^^tbey 
i^hould flock in shoals to those places (mli^ where they are 
to be found — ^where they deposft their spawn/r and whejtre 
their fry aVe seen in myriads ? 

The lobster \s known to change its shell once a year \ 
and when in a state of nudity, is devoured h$ the cod, lingi 
^aitbj and other larger fishes^ It inay therefore be inferred^ 
4hltt the smaller genera of the crustacepiM tribe dp the 

tech. Rep, Vol V. ft b 
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same thing: for the different soldier-crabs which I found 
in the stomachs of the herrings, although covered with a 
kind of skin or integument, had no shell; and thus, while 
the full*grown herrings feed on these and other shell-fish, 
their progeny are subsisted by the spawn and fry of these 
creatures,' with which the water teems, and with which the 
alga marina and other plants are covered. 

As the greatest profusion of lobsters and other shell-fish 
are found in the bays of Orkney and Shetland, of the 
Western Islands, and of the northern points of the main- 
land, it is no way astonishing that the herrings should, on 
emerging from the deep when the weather becomes warm, 
be Beenjirit at these places. 

Shortly before the lobster-fishery commences in Orkney 
and Shetland, the herrings, it is said, appear in great quan- 
tities to the northward of these islands, and also in the 
Minch, where a singular substance is seen floating on the 
surface — ^in all probability the spawn of the lobster, which 
may be carried in that direction by the tides, and the ope- 
ration of a southerly wind. In Norway, lobsters are got 
in great abundance in the neighbourhood of Fahrsund, 
from whence the spawn may, by the same natural means, 
extend to the Loffoden Isles and North Cape ; but it is 
remarked, that the herrings generally spawn near Fahrsund, 
where, at least, their fry are seen in great quantities, and 
where the shoal of sprats and winter-herrings make their 
first appearance. 

A learned and ingenious writer on natural history, in 
speaking of this floating sut>stance, thus expresses himself: 
'' The different accounts given me by skilful mariners, who 
were also conversant in the herring-fishery, agreed in this, 
thattbe substance consists of separate globules of a roundish 
figure y and of the size of a pea, resembles blubber, covers 
the surface of the sea to a great extent, and tnakes it 
to appear as if covered with oil; that the herrings are 
known to feed upon it; and that it has been observed in 
great profusion to the north-west of Shetland, where die 
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herring^shoal existed at the same time. If this account^ 
given me by persons of observation and veracity, is admittedj, 
we need be no longer surprised at the retreat of the her- 
rings to these tracts of the Northern sea, nor at their 
Tetum in a ftiU-fed 'and fat condition. The substance here 
intimated is probably a small species of medusa, or some 
similar marine animal, which is nof as yet known to nsftu- 
ralists." 

Although he is incorrect in his idea of the medusa, whfch 
is, in fact, the sea-nettle, and is always found of a bright- 
red colour ; yet his description of the floating substance 
corresponds so exactly with the spawn of the lobster, that 
there cannot, I think, remain a doubt on the subject. 

That the flesh of the herring flavours more of shell-fish 
than any other, is often remarked, particularly if boiled or 
roasted ; and when eaten raw, with vinegar, it is acknow- 
ledged to be an excellent substitute for the oyster. This 
flavour in the herring, however, and even the richness of 
the herring itself, must depend greatly on the state of the 
coast where it is taken. If, after feeding on the floating 
spawn to the northward, the weather be such as to fill the 
bays and inlets with a profusion of small shell fish, the 
herring must improve on entering them. If these creatures, 
on the contrary, have burrowed in the sand, or sought 
refuge from the cold among marine plants, the herrings 
must, necessarily, as I found them in May and June last, 
be dry and poor. To the immense quantity of small shell- 
fish that are in general found on the west coast of Scot- 
land, may be attributed the superior quality and flavpur of 
the herrings, and to the many bays and arms of the sea 
which indent that part of the coast, where, in smooth water, 
these shell-fish become a more easy prey to the herring ; 
and which, I think, has the effect of rendering the flesh of 
those caught in Lochfine and that neighbourhood more 
firm and less fibrous than the herrings which are taken off 
Caithness and the whole of the east coast, where the water 
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is deeper in-shorei and where small shell-^h' are les$ 
abundant^ 

When the berring fry are observed to leave pur bays 
and lochs, in the beginning of summer^ the shoal mpves S0 
tery slowly, that it would require a period of yearp tp com- 
plete their journey to the Frozen Ocean. My opinion iS/ 
that they retire into the deep, but at no great distance 
from the shore, where they remain at the bottom in a kind 
of torpid state during the winter, from which situation 
they are recalled by the spring apd the heat of summer^ 
Were not this the case, we shotdd see them n^uch earlier 
than we do with a long previ^nce of north or north-wesi; 
winds, which would nattiraffy facilitate their return from a 
high northern latitude. But as they invariably make thdr 
appearance with a south or south-east wind muck sooner 
than when it blows from the opposite point, it is altogether 
impossible that they could buffet the mountain billows of 
the ocean, and traverse such an immense extent of sea in 
the course of a few days. 

Of herrings, as of all other fishes, I imagine there ar^ 
ttiany distinct tribes and families, who have each thdir 
separate place of resort, both in winter and summer; and 
that their qualities and properties are as different as the 
places they frequent: for one herring- shoal has frequently 
been seen to pass another, with much regularity, and witfaf 
out the least commixture. They appear in this respect to 
be similar to the salmon : like them, they form gregarious 
shoals or associations, into which only those are admitted 
who are of the same family. Although the herring seeks 
^o mixture of salt and fresh water, yet th^y approach the 
coast for the same. purpose that the salmon emerges from 
the deep : he enters his native river, and the herring his 
Iqch or bay; and having answered the purposes of nsft^aef 
bodi retire again to the deep, with the same regularity ^ad 
order in which^they left it 

(To he contifmed.J 
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LXXXVin.— Oil the Assaying of Gold, by Cupeltafion, 
with Lead; and by Parting, with Aqua- For tis. By the 
/a/e William Lewis, M. D.* 

The quantity of gold allowed for an assay, among us^ is 
six grains ; in France, as we le^am from Hellot, nearly the 
same; in Germany, according to Schlatter, about three 
times as much. It is evident that great nicety is requisite, 
in regard both to the weights and the conduct of every 
part of the operation, where the value of a large mas^ of 
gold is to be determined by an experiment on so small a 
quantity. Care must be taken, also, that the portion to be 
assayed is of equal fineness with the rest of the mass; as 
the alloy may in some cases be unequally distributed ii^ 
fusion, and the upper and lower parts of the mixture prove 
different in richness : in large ingots or pieces of cast golcll 
a little should therefore be collected from the bottom, and 
a little from the top, so as to obtain a mixture corresponds^ 
ing, as nearly as may be, to the quality of the whole mass» 
The assaying of gold consists of two processes ; one for 
separating it from sUver; the other from base metals. The 
separation of silver from gold is effected by aqua-fortis 
{nitric acid), which dissolves the silver, and leaves the gold 
entire behind : but that this separation may succeed, it is 
necessary that the mixture contain considerably more silver 
than it does gold ; for, otherwise, the particles of silver are 
enveloped by the gold, and defended from the action of 
the acid. Some judgment must therefore be previously 
formed of the contents of the mass, from its colour on thi§ 
touchstone, or by the hydrostatic balance : if it appears to 
be about the standietrd fineness, it is melted with about 
twice its weight of silver : if it is finer, a little more silver 
is added, and if coarser, less; so that the alloy and addi* 
tional silver together may always amount to somewhat more 
than twice the quantity of the gold. The writers' 6ii 
assaying, in general direct' three parts of silveir' to one of 

* From fais (Atmmerciuin. PhiU9tphu»'T4cMiaan. 
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gold : but a less proportion is found to be sufficient ; and 
more than is sufficient should never be used, for reasons 
which will appear in the sequel of the process. 

The separation of base metals is effected by keeping the 
mixture in fusion for some time upon a cupel^ with the 
addition of lead* The lead by degrees turns to a scoria 
or dross ; which rising to the surface, and liquefying, looks 
like oil, and is no longer miscible with any metallic body 
in its perfect metallic state: all the metals, silver and pla- 
tina excepted, change into dross, and separate from the 
gold, aleng with the lead. As silver stands this operation 
equally with gold itself, the gold and the additional silver 
are submitted to it together: and indeed, though there 
was no base metal to be separated, the small quantities of 
gold and silver employed for an assay are more commodi- 
ously mixed, form a neater bead, and with less danger of 
loss, upon a cupel with a little lead, than by fusion in a 
crucible* It is obvious, that both the silver and lead 
ought to be pure from any admixture of gold. 

Qupellation with Lead. 

The cupel is a small vessel, which absorbs metallic bodies 
when changed by fire into a fluid ^coria, but retains them, 
so long as they continue in their metallic state. One of 
the most proper materials for making a vessel of this qua- 
lity, is the ashes of animal bones (phosphate of lime) : there 
is scarcely any other substance which so ^tropgly resists 
vehement fire, which so readily imbibes metric scorias, 
and which is so little disposed to be vitrified by them. In 
want of these, some make use of vegetable ashes ; freed, 
by boiling in water, from their saline matter, whiph would 
occasion them to melt in the fire. 

't'he bones, burnt to perfect whiteness, so as that no 
particle of coaly or inflammable matter mny remain in them, 
and well washed from filth, are ground into a moderately- 
fine powder; which, in order to its being formed into cu- 
pels, is moistened with just so much water as is sufficient 
|;o make it hold '^tpgether, when strongly {Hresjiedi between 
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the fingers: ^ome direct glutinous liquids, sucbi as whites 
of eggs or gum-water, in order to give the powder a greater ' 
tenacity; but the inflammable matter, however small in 
quantity, which accompanies these fluids, and which cannot 
easily be burnt out from the internal part of the mass, is 
apt to revive a part of the metallic scoria that has been 
absorbed, and to occasion the vessel to burst or crack. 

The cupel is formed in a brass ring, firom three-quarters' 
of an inch to two inches in diameter, and not quite so 
deep, placed upon some smooth support: the ring being 
filled with the moistened powder^ which is pressed close 
with the fingers, a round-faced pestle, called a '^monk," is 
struck down into it, with a few blows of a: mallet; by which 
the mass is made to cohere, and rendered sufficiently com- 
pact; and a shallow cavity is formed in the middle of it: 
the figure of this cavity is nearly that of a portion of a 
sphere; that a small quantity of metal, melted in it, may 
run together into one bead. To make the cavity the 
smoother, a little of the same kind of aslies, levigated into 
an impalpable powder, and not moistened, is commonly 
sprinkled on the surface, through a small fine sieve made 
for this use, and the monk again struck down upon it. 
The ring, or mould, is a little narrower at bottom than at 
top; so that, by pressing it down on some of the dry 
powder, spread upon a table, the cupel is loosened, and- 
forced upwards a little; after which, it is easily pushed 
out with the finger, and set to dry, in a warm place, free 
from dust 

Of the Muffle. . 

Another kind of vessel is required in cupellation, called 
a ihuffle, formed of any clayey earth that vnll bear a strong 
fire; vidth a flat bottom, arched at the top, and open in the. 
front: it is made nearly of a semi-cylindrical figure, its 
length about double its height, and the height somewhat' 
less than the width of the bottom. This is placed upon 
bars, in a proper fiimace, with its mouth facing the door, 
and fitting as close to it as may be. "The furnace being' 
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fiUe4 up with fueli some lighted charcoal b thrown on thd 
top; and what fuel is afterwards necessary, is supplied 
il^f ough a door above. One or more cupels are set in the 
muffle; and being gradually heated by the successiTe 
l^ndling of the fuel, they are kept red-hot for some time, 
%\kSLt the moisture, which they strongly retain, may be com- 
pletely dissipated; for if any vapours should issue from 
tliem, after the metal is put in, they would occasion it to 
splitter, and a part of it to be thrown off in little drcqps^ 
In the sides of the muffle are some perpendicular «lits, 
with a projecting knob over the top of each, to prevent any 
ipmall pieces of coals or ashes from falling in. The dooi^ 
or some apertures made in it, being kept open for tfie 
inspection of the cupels, fresh air enters into . the muffle, 
and passes off through these slits: by laying some burning 
gharcoal, on an iron plate, before the door, the air is heated 
before its admission ; ancT, by removing the charcoal, or 
supplying more, the heat in the cavity of the muffle may 
It^ somewhat diminished or increased, more speedily than 
(^n be effected by suppressing or exciting the fire in the 
furnace, on the outside of the muffle. This renewal of the 
^r is neeessaryi also, for promoting the scorification of tlMi 

The cupel being of a full-red heat, the lead, cast into a 
apiopth bullet, that it may not scratch or injure the surface^ 
it laid itghtly in thq cavity of the cupel: it immediately 
«i9^ltsi| and then the. gqld and silver are cautiouslyantro-^ 
duced, either by means of a small iron-ladle, or.by .wrap*" 
ping them in paper, and -dropping tibem on the lead with 
tpQgs., The quantity of lead should be at least three or 
£our times th^it of the gold : if the gold is very impure> ten 
qr twelve times its quantity will be necessary.. It is 
^koned, that copper requires, for its scorificatiot^ afaoiit 
ten. times its weight of lea^; that when copper and gold 
s^ve nfiixed in equal quantities, the copper is so much de^ 
fen4ed: by the goldi^ ask mt to be, separable with lesiB thaur 
twefity tiinc^its^Uintity^jDf'1^4; £aid(,^^whett.tJbeeqppeip 
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i& in vigty small proportion; as a twentieth or ' thirtieth 
pairt of the gold and ailrer, upwardis of sixty parts of lead 
ure necessary, for one df the copper. The cupel must 
always weigh at least half as much as the lead and copper; 
for otherwise it will not be sufficient for receiving all the 
scoria: there is little danger, however, of cupels being 
mad^ too small' for the quantity ot a gold assay, 
r The mixture being brought into thin fusion, the heat iisf 
to be regulated according to the appearances ; and in thi^ 
eonsists the principal nicety in the operation. If a vari- 
ously-coloured skin rises to the top, which, liquefying^ 
runs off to the sides, and is there absorbed by the cupel^ 
tisibly staining the parts it enters ; if a fresh scoria conti^ 
nually succeeds, and is absorbed nearly as fast as it ia 
formed, only a fine circle of it remaining round the edge 
of the metal; if the lead appears in gentle motion, an3 
throws up a fume a little way from its surface ; the fire is 
of the proper degree, and the process goes ion successfully. 
• Such a fiery brightness of the cupely as prevents its 
coloured parts from being distinguished, and the fumes of 
^e lead rising almost up to the ar^h of the muffle, are 
marks of too strong a l^eat: though it must be observed-i 
that the elevation of the fumes is not always in proportioii 
to the degree of heat ; for, if the heat greatly exceeds the 
due limits, both the fumes and ebullition will entirely ceas^^ 
In these circumstances, the fire must necessarily be dimi** 
Dished :- for, while the lead boils and smokes yehcfmently, 
its'ftxmes are apt to carry off some part of the gold ; diis 
eupiel is liable to crack, from the hasty absorption of the 
scoria; and part of the gold and silver is divided into 
gk>bulesj which, lying discontinued on the cupel, aft^ t]|e 
process is finished, cannot easily be collected : if there ia 
nd^ebuUitiofi, or fumes, the scorifieatioh does not appear to 
g€^ 0D» Too weak a heat is known by the dull redness of 
oC the cupel; by the fcnne not rising from the surface of 
the lead ; and the scoria is either like drc^s in kmguid 
iD^tifiin ; or acctnnulated, aoid grqwiiig^ensiflfeea^: afl ni^er 
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the metaL The form of. the surfiEU^e affords also an useful 
mark of the degree of heat: the stronger the fire,, tihe 
more convex is the surface; and the weaker, the more flat: 
m this point, however, regard must be had to the quantity 
of .the metal; a large quantity being always flatter than a 
small one, in an equal fire. 

Towards the end of the process, the fire must be 
increased : for the greatest part of the fusible metd, lead, 
being new worked off, the gold and silver will not continue 
melted, in the heat that was sufficient before. As the last 
remains of the lead are separating, the rainbow colours on 
the surface become more vivid, and variously intersect one 
another, with quick motion : soon after, disappearing all 
at once, a sudden luminous brightness of the button of gold 
and silver shews the process to be finished. The cupel is 
then drawn forwards, towards the mouth of the muffle ; 
and the button, as soon as grown fully soUd, taken out. 

It is observable, that when fine gold is thus cupelled 
with lead, it retains always a portion of the lead, very 
minute indeed, but sufficient to render it pale and brittle. 
Ercker endeavours to prevent this inconvenience, by . 
patting the cupel with the tongs, so as to produce a tremu-- 
lous motion in the gold, just before it hardens; but, though 
this practice may be of use in some cases, it cannot pro- 
duce a total separation of the lead, when the gold has no 
other admixture. Mr. Scheffer observes, in the Transac- 
tions of the Swedish Academy for the year 175S, that if 
the gold is mixed with a little copper,, as one twenty-fourth 
of its weight, it parts in cupellation with all the lead,, and 
retains nearly all the copper; that if a j3mall portion. of 
silver be superadded, greater than that of the copper; i^ 
contrariwise, parts with the copper, and retains a litde of 
the lead ; but that if the quantity of silver is nesirly equal 
to, or greater than, that of the gold, as in the present pro- 
cess, both the copper and lead may be completely worked 
ofl^' and only the gold and silver left. 

The metal principally intended to be separated ^by 
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cupellation is copper. If the geld contmned any tin, the 
process does not succeed well, the tin calcining with a 
portion of the lead, and rising up in a powdery or spongy 
mass ; which is apt to retain a part of the gold, and which 
cannot easily be made to melt; the calx of tin being ex- 
tremely refractory. In this case, which rarely occurs to 
the assayer, the addition of a little iron-filings is of use : the 
tin having a strong affinity to iron, and forming with it a 
new compound, which works off pretty freely with the lead. 

Though the lead contiiiues to emit fumes during the 
cupellation, yet Uttle of its substance is dissipated. The 
cupel, after it has absorbed the scoria of the lead, weighs 
as much as the cupel and lead did at first, and even more; 
metallic bodies being' found to gain weight in their scorifi- 
cation. Several experiments of this kind, made at the 
Tower, by the direction of Lord Brouncker, are inserted 
in Spratt's History of the Royal Society : when lead, or a- 
mixture of lead and copper, were worked off in a cupel, 
there was always an increase of weight; though not quite 
so great as lead commonly acquires in the process of slow 
calcination. 

Partings withAqua-fortis.^ 

Aqiia-fortis is an acid spirit, prepared from nitre, by the 
intervention of other bodies. The principle, on which the. 
extraction of the acid depends^ has been but lately under- 
stood ; and hence, in the earlier writers on these subjects, 
as JBrcker and Agricola, we meet with many incongruous 
compositions ; some containing powdered flint, sand, and. 
other ingredients, which serve only to take up room in the 
distilling vessel ; some, quick-lime, which can do no .more 
than to lessen the produce of acid, by absorbing and 4e->; 
taining a part of it ; and some, common salt, whose acid^. 
mingling with the nitrous, forms with it a menstruum of 
quite a different nature from that here required, ^hat is. 
wanted is the pure acid of nitre; and the extrication of 
this from the alkaline basis of the nitre is effected by; 
the acid. of vitriol. . - ; 



38S tiEWis on the Assaying of G6ld. 

' Those who prepare aqua^fortis in quantity lis^^ ftt^ 
gently, green-vitriol (sulphate of iron), uAcakined^ or 
ondried. This method is accompanied with two capital 
mconveniences: the watery parts, which the vitriol abounds 
with, beiiig expelled, first by the heat, together with a por-2 
tion of the acid : this part of the vitriolic acid ia thus so 
fiur diluted, as not to act sufficiently upon the nitre, and, 
rising over into the receiver, fouls the aqua-fortis that 
succeeds: at the same time, the vitriol, which at first 
liquefies in the vessel along with the nitre, concretes, on 
the dissipation of its watery moisture, into a hard mass^ 
from which the full quantity of acid cannot. foe forced out 
by any violence of fire. .,v 

' The more judicious workmen calciOe the vitriol, before 
ks mixture with the nitre, till it is freed from its phlegm^ 
lind will no longer liquefy in the fire. For this purpose, a 
quantity of the vitriol may be put into an iron pot, such as 
one of those which are used as sand-pots, for furnaces ; 
Ae vessel is set over a gentle fire, which is gradually 
increased when the vitriol melts, till the matter thickens 
again, and acquires an ash-grey colour: the vitriol is to be 
constantly stirred, till it becomes dry and powdery, and is 
dien to be taken out whilst hot ; for if suffered to cool in 
tbe vesselj without stirring, it concretes so hard, as scarce 
to' be beaten off with a hammer. Some calcine the vitriol 
in an open pan: the pan is at first about half filled ; and' 
when this has sunk down,- and incrustated about the indesi- 
liKtfe is added, till the vessel is full, which must afteiv 
wards be broken^ for getting the matter out 

Eight pounds of vitrioly tUus calcined to about four, and 
Aree pounds of nitre, made likewise very dry, are to be 
redu<!ed separately into very fine powder, and thoroughly 
mixed together. The mixture is to be put into the same 
Irbn^pot in which tiie: vitriol was calcihed; a stone-ware^ 
Head with a large glass-receiver fitted to it, and the jitec- 
tures luted with Windsor-loam, or a miiture <^ day aid 
sand, beaten up with some cut tow, and moiKtened witb A 
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lioiuti($i of fixed alkaline salt. In djie receiver niay b^ 
|>laced a pint of water, which will promote the,condet)sati(»i 
of the nitfous fumes, without rendering the acid top di|ute 
for the purposes which it is here designed for. During tb^ 
distillation, there arises a quantity of elastic vapour^ whicb 
p^ust be suffered to escape ; as it would otherwise either 
force the luting, or burst the receiver. The most conver 
nient way of procuring an outlet for it, without endanger^ 
iag any loss of the acid, appears to be, by making a holf 
in that part of the receiver which is to be placed uppers 
most, and inserting into it a slender glass pipe, four feet 
long, or more, which is to be secured by the same lute at 
the juncture of the head and receiver : the pipe allows a 
free passage to the air or unconfineable vapours, while little 
or nothing of the more sluggish acid fumes will arisie so 
high. The hole in the receiver may be made, by pasting 
pn it a piece of thick leather, having a hole of the intended 
she cut in it; then filling the cavity with emery and water, 
and turning round in it a steel instrument, with a hollow 
in the point, for retaining the emery, till the glass is worn 
through. 

A gentle fire being made under the pot, the receivei^ 
soon grows warm, and appears covered with dewy drops, 
which are the more watery part of the mixture. The 
receiver beginning to grow cool again, the fire is to be 
gradually increased, till yellow or reddish fumes appear;^ 
and when these cease, it is to be further urged by degrees, 
till the pot becomes red-hot, and nothing more can be 
forced over. * 

This process is nearly the same with that commonly* 
followed in the way of business ; differing httle, otherwise 
than in the size of the vessels, and the quantity of the mar 
lerials used at once. But as the e£^t of the vitriol depends 
tsholly upon its acid, and as the acid of sulphur is the 
same, and is now to be procured at a very cheap rate, the 
most advantageous way of making spirit of nitre, or aqua* 
fortis, i^, to use the acid spirit, instead of vitriol. Two 
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pounds of oil of vitriol are to be mixed widi an equal quim- 
tity of water, in a stone-ware yessel, a little at a time ; 
for, if the acid is added all at once to the water, the mix- 
ture becomes so hot as to be apt to make the vessel crack* 
Three pounds of nitre being put into a glass retort^ the 
mixture is to be 'poured on it through a long-necked funnd, 
that none of the vitriolic acid may adhere to the neck, and 
foul the nitrous spirit, as it distils. The retort being 
placed in an iron pot, on a little sand, and a receiver with 
its upright pipe luted on, the fire is to be graduaSy 
increased, so long as any red fumes arise, or any drops &11 
from the neck of the retort. 

In either of these methods, a portion of the vitriolic, add 
frequently rises along with the nitrous; and firequently 
ako, as nitre has often an admixture of sea-salt, the dis- 
tilled spirit partakes of marine-acid. If a piece of silver 
be put into this impure aqua-fortis, some part of the silver 
will be dissolved by the nitrous acid: but the other acids 
will immediately seize it, and form with it an indissoluble 
white powder. For this use, therefore, the aqua-fortis 
must be previously purified from these extraneous acids : 
and their property, of uniting with and precipitating dis- 
solved silver, affords a commodious and effectual means of 
its purification. A little solution of silver, already made, 
is dropped, at intervals, into a quantity of the aqua-fortiis ; 
which, if it contains any marine or vitriolic acid, becomes 
instantly milky : when the addition of a fresh drop or tWo 
of the solution occasions no further milkiness or cloudiness, 
we may be sure that those acids are completely absorbed 
by the silver : the whole is suffered to stand, till the white 
matter has perfectly settled to the bottom, and the clear 
liquor is then poured off. 

> Care must be taken, that the common water, made • 
use of in- the process of parting, have no impregnation 
that would impede the dissolution of silver, or precipitate 
it when dissolved. Spring-waters have generally such 
an impregnation, most of them producing a strong 
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milkiness with solution of silver: rain-water, colledted 
with proper care, is, for the most part, sufficiently 
pure; as is likewise that of most rivers, though the 
preference is always to be given to such as has been 
distilled. Those waters which turn milky with solution of 
silver may be made fit for this use, in the same manner as 
the impure aquia-fortis,* by dropping in a little of the solu- 
tion, till all the matter, that is capable of precipitating the 
silver, is separated : in this case, great care must be taken 
not to use more than is necessary of the solution ; for so 
much of the dissolved silver as is added, after the marine 
and vitriolic acids have satiated themselves, will continue 
dissolved in the water ; and as the gold is at last to be 
washed in the water, the moisture, that hence adheres to 
the gold, containing a proportionable part of the dissolved 
silver, will, on drying, leave it in the gold. 

Besides the purity of the aqua-fortis, a good deal of 
caution is requisite in regard to its strength. The only 
sure mark of its due strength, for the parting assay, is its 
efiect in the process itself: and the manner of adjusting it 
will be more intelligible after the process has been described. 

The little bead of gold and silver, remaining after the 
cupellation, is carefully hammered a little, smd passed 
several times between polished steel rollers, screwed gra- 
dually closer and closer, till it is extended into a ^ery thin 
plate; which is coiled up into a spiral form, so as that the 
several circumvolutions may not touch one another:' by 
this means it lies in a small compass, so as to be covered 
by a quantity of aqua-fords sufficient for dissolving the 
silver, and yet exposes a large surface to the action of ti^e' 
dissolvent. 

The metal is now and then annealed during the flatting j 
and after this part of the process is finished, it is again 
made red-hot, both to burn off any unctuous matter that 
may have adhered to it, and to soflen the silver, which in 
this state is supposed to yield more easily to the menstruum. 
The .coiled plate is put into a small glass vessel^ called a 
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pipirting-glass, broad at the bottom and tapering upwards.; 
Iftth twice its weighty or more, of the prepared aqua-fogrtb^ 
The vessel is set in a sand*bath or other moderate .heat^ 
not exceeding that of boiling water; and its mouth stopped 
lightly with paper, or covered with a plate of glass, so as 
to keep out dust, without preventing the escape of the ela»- 
tk vapours which rise during the dissolution. So long as 
the acid continues to act, the metal appears everywhere 
encompassed with minute bubbles, which issue from, it in 
jets: the disappearance of these, or their uniting into a few 
large ones, is a mark that the acid is satiated. 

The coiled plate, after the silver is thus eaten out fiponl 
it, should retain its original form : for if the gold falls into 
powder, it can scarcely* be collected without the loss of 
iK>ine particles, which though small in bulk, may amount to 
a considerable proportion of the small qusintity of metal 
made use of. This cohesion of the gdid depends, partly^ 
upon the quantity of silver not being so large aa to leaver 
the golden particles discontinued ; and partly on the action 
of the acid not being so violent as to divide and disunite 
the gold by its impetuous extraction of the silver. The 
strength of the acid is to be ascertained by previous trials 
On gold and silver, mixed together in the assay proportions ^ 
if it is found to disunite the gold, it must be loweresd with 
water, till it leaves the plates entire. These triala ai^ tQ 
be made, exactly in the same manner as the assay process 
itaelf. 

The liquor is poured off whilst hot^ lest somov of rl^ 
dissolved silver should crystallize in cooling Upon the re^ 
maining gold. To the golden plate, which appears spongy^ 
and of a dark reddish-brown colour, a little fresh aquftr 
fortis is added, and heated more considerably than befelre^ 
to extract what silver may still be left in it: this nday bc( 
repeated a second or third time ; after which, s<^e Wat^ 
b poured on, and renewed two or three times, to wailb eff 
the saline matter. The parting-glass being tht^n- fiiU -of 
water^ a small gold vessel (a silver one will do) isiiipi^ll 



Lswis an the Assaying of Hold. SI9B 

closely on its top ; and both being nimbly inverted, itnd 
the iuu*ting^glass carefully raised a little, at one side^ the 
golden ^te is washed down into the lower vessel: * if thii| 
last is insufficient for receiving all the water, the glassr is to 
be lifted up a littles so as that the thumb, or a piece of stiff 
paper, can be applied to its orifice under the water; aAer 
which it may be removed, without disturbing the liquor, or 
damaging the brittle plate. The water being poured ofi^ 
the plate is dried, and gradually heated till the gold re^- 
sumes its proper colour, which happens soon after its 
becoming red-hot Some make use of an earthen crucibie; 
but, in this case, small particles of the earth are apt to ad*- 
here to the gold, whence the assay becomes less certain. 

If the gold, after having passed through these operations, 
is found to be of the same weight as at fii^t, it is reputed 
nearly fine, but not entirely so; for the aqua^fortis leaves 
always in the gold a small portion of the silver, amounting, 
tommonly, to above a three-hundredth, and sometimes to a 
hundredth part of its weight; whence, if the gold was at 
first fine, it will in this process i^ceive an increase. If it 
is required to determbe exactly the proportion of this 
increase, it may be done by submitting to the same opera*- 
tion an eqiial quantity of gold, known to be fine, mixed 
with the same proportion of silver. The differences in the 
quantity of silver, thus left iii the gold, are supposed to 
l^oceed from unheeded differences in die quality of the 
aqua-fortis, particularly in its strength ; M ^hat the assa3rer 
ought to examtne> iii this. view, each parpdH of aqua-^Tortis 
he employs, and deduct, from the weig^ of gold renlainifif^ 
in the assay, the proportion of silver which that parSt^uIar 
aqua-fortis is found to leave. ' 

The assayer's report, of the fineness of die gold which 
he has examined, expresses the number of carats, with the 
odd grains, or fourths of a carat, and q}JM/ftm of theae, by 
which it is finer or coarser than the standard. Thus^ stan* 
dard gold being of twenty-two carats (that is^ twenty-four 
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parts of it losing two in the purification), if the mass 
assayed lose one less, it is reported B. 1 car^ or one carat 
better; and if it loses one more, it is reported Woi 1 car. 
or one carat worse. 

By these processes, gold is separated from all the knowii 
metallic bodies, platina excepted : if any of this was mixed 
with it, nearly the whole of the platina will stiH remaio> 
not destructible by the lead, and not dissoluble by the 
aqua-fortis. If the quantity of platina is considerable, it 
may be distinguished by the brittlehess and ill-<:o}our of 
the mixture: but there are proportions of it, not sufficient 
to sensibly affect the gold in these respects, though they 
may nevertheless deserve regard. If the gold is suspected 
to be thus debased, the abuse may be discovered by the 
following means. . * 

After the golden plate has been weighed, and its fineness 
determined in the common method, a part of it is to be 
dijMolved in a little aqua-regia^ and a filtered colourless 
solution of any fixed alkaline salt gradually dropped into 
the liquor^ so long ^s it occasions any turbidness or preci- 
pitation: all the gold will fall to the bottom, with a part 
of the platina; but so much of the platina will continue 
dissolved, as to discover itself by communicating, a yellow 
tinge; This intention may be answered still more effec- 
tually by ether; which, imbibing the gold, and carrying it 
up to the surface, leaves the full quantity of the platina to 
shew its colour in the acid liquor. By this method, a most 
minute proportion of platina may be distinguished; a little 
of this metal giving a high colour to a surprisingly larg« 
quantity of the menstruum. 
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LXXXIX. — On an improved method of obtaining Early Crops 
of Peas, after severe Winters. By Thomas Andrew 
Knight, Esq. F.R.S. President of the London HorticiiU 
tural Society.* 

Considering even trivial improvements to be important, 
relative to the management of those species of plants upon 
the culture of which much labour and capital are annually 
expended, for private use, and for the supply of the public 
markets — I address to the Horticultural Society the fol- 
lowing account of a mode of obtaining an Early Crop of Peas, 
which I have practised, with great success, in the present 
spring (1823). 

When severe winters, such as the last, have proved fatal 
to crops of peas sown in the preceding autumn^ inany gar- 
deners have experienced the advantages of raising o^er 
plants in pots, with artificial heat^ early ii) the spring, and 
subsequently transplanting then^v^into the common soil : 
and (he object of the present communication is only to de- 
scribe ah improvement in the mode of repeating this 
operation. 

In the present spring, my garden, owing to its soil being 
cold, and the climate rather inhospitable, did not contain^ 
in the end of February, a single living pea-plant ; and I 
purposely delayed the experiment, which I proceed to re- 
late, till the first day of March. Upon that day the ground 
was prepared, and part of the seed soivn, as usual, in rows, 
where the plants were to remain : at the same time other 
jj^eas, of the same early kind, were sown in circles, within 
the circumference of pots, of ten inches in diameter, inside 
measure. These pots were nearly filled with a compost of 
a peculiar kind ; from the highly nutritive aiid stimulating 
qualities of which, I anticipated much acceleration in the 
growth of my plants ; with the advantage of being able to 
remove them, at the proper period, to the open groundy 

* From Vol. V. Part 3. of the Society's TraAsaclions. 

rv2 
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witliout having their roots at all detached from their pas- 
ture, owing to the fibrous organic texture of the compost 
This was made of equal parts of thin turf, to which much 
lifeless herbage was attached, and unfermented horse-dung^ 
without litter ; and a quantity of the ashes of burnt weedsy 
containing, as usual, a good deal of burnt mould, equiva- 
lent in bulk to about one-twelfth of the other materials*. 
The whole was reduced to small fragments, and well inter- 
mixed ; and the pots were filled with it, within an inch of 
their tops. The peas were then sown upon the surface of 
the compost, and covered with common mould ; and the 
pots were placed in my peach-house. In this they re- 
mained till the plants were an inch high, when they were 
removed into the open air ; but they were protected, dur- 
mg the night, for some time, and particularly when the 
character of the evening indicated the probability of frost. 

In the last week of March, the plants were taken from 
the pots, and planted in rows in the open ground : and I 
have the satisfaction to gtiserve, that very nearly the whole 
of the compost adhered firmly to their roots; and thai 
their growth, subsequently, was not apparently checked, 
in any degree, by their transplantation. They were placed 
m rows, contiguous to those which had been previously 
sown ; a smaU quantity of compost, similar to that put into 
the pots, being added ; and the common mould was then 
closed round their roots, and raised upon each side «of the 
rows. Sticks to support and protect the plants were im- 
mediately added, in rather more than the ordinary number 
tod quantity ; and, subsequently, no particular qare or 
attention was paid to them. 

Oh the morning of the 29th of April, I ascertained the 
comparative growth of my plants, which had been subjected 
to the different modes of treatment above mentioned, in 
two TOWS which grew contiguous to each other : when I 

• Equal parts of feesh soil, with unfermented horse-dung with litter, 
and a small quantity of quick-lime, or wood-ashes, would prohablj operate 
as powerfully as the compost above described. 
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found the height of those which had been raised in pots to be 
fifteen inches ; and that of the others to be scarcely four 
inches: and I much doubt, whether I ever possessed, m 
the most favourable season, as forward a crop of peas ag 
my garden now contains. 

Many causes appear to me to have operated in conjunc- 
tion, to produce the foregoing effects. It has long been 
known, that snow does not, in winter, lie so long upon 
ground which has been manured in the same season with 
fresh unfermented horse-dung, as upon unmanured ground; 
and therefore I conclude, that some degree of heat existed 
in, and emanated from the compost; though^ probably, 
never in a sufficient degree to have been sensible to the 
touch of any warm-blooded animal. If placed m a consi- 
derable heap, such a compost as that described, and even 
when the horse-dung ii much less in quantity, will heat 
violently. I have often suffered the compost of this kind, 
which I employ for pine-apples, to become hot, to prevent 
the subsequent appearance of earth-worms in it 

If heat was in any degree generated by the compost in 
which the peas grew, the escape of it was necessarily re- 
tarded, by the niunerous sticks by which the ground was 
partially covered f; and little injury could have been sus- 
tained from the shade of those ; because the quantity of 
light, comparatively with the temperature of the air, and 
growth of the plants, is very great after the vernal equinoSc; 
and it is every day increasing in power and influence. 

Another cause of the rapid growth of the transplanted 
peas has, probably, been the very favourable state of the 
soil in which they have been placed ; it having been turned 
over with the spade, immediately before transplantation 
took place : for peas never thrive well in strong soils, wheii 
such have been compressed, and soddened, in early springy 
by much moisture. But the chief causes of their very 
rapid growth have, I believe, been the highly nutritive 

f TTells's Theory of Dew. 
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and stimulating quality of the compost, and the presence of 
some degree of additional warmth : for I have, in former 
seasons^ derived great advantage from placing a moderate 
quantity of nearly similar compost immediately under rows 
of peas which have been sown in the usual manner ; ex- 
cept that the seeds were placed upon the surface of the 
soil within which the compost had been buried, and cp^ 
vered by having had the soil collected from each side, to 
form a ridge over them. In all cases, where a compost of 
the kind I have described is employed to accelerate the 
growth of dwarfish and early peas, it should be used in 
small quantities only ; that the early growth of the plants 
inay be promoted, without excessivie, and consequently in- 
jurious, luxuriance being given. For transplanted peas, I 
should prefer a poor and light soil; so that the roots might 
be led, as they would be under such circumstances, to con- 
fine themselves to narrow Ijmits ; and the plants, conse- 
quently, be brought to an early maturity. 

Note by the Secretary. 
In a Letter received from Mr. Knight, dated the 27th 
of June, he mentions that he had then seen the full result 
of his experiment on the mode of raising eatly peas, above 
described. The plants so treated had produced a very abun- 
dant crop, at least twelve days earlier than those sown at the 
same time in the usual way, and with a much more rapid 
succession of produce. 



XC. — On the Dutch Process of making Elastic Composition 
Inking'Rollers, for Printing; now frequently used instead 
of Balls. • 

1 o eight pounds of transparent glue, add as much rain or 
river water as will just cover it ; and occasionally stir it 
during seven or eight hours. After standing for twenty- 
four hours, arid all the water is absorbed, submit it to the 
action of heat, in a water-bath, and the glue will soon be 

• From the Journal iFJ^iculiure du Rojfaume des Pays-Bas, 1823. 
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dissolved. Remove it from the fire as soon as a froth is 
seen to rise; and mix with it seven pounds of melasses, 
which has been previously made tolerably hot : stir the 
composition well together, in the water-bath, over the fire, 
but without suffering it to boil. After being thus exposed 
to the heat for half an hour, and frequently well stirred, it 
should be withdrawn from over the fire, and alldwed to cool 
for a short time> previous to pouring it into a cylindrical 
mould, made of tin, tinned sheet-iron, or copper, having a 
wooden cylinder previously supported in its centre, by 
means of its end-pivots or gudgeons. 

After remaining in the mould at least eight or ten hours 
in whiter, and a longer time in summer, the roller is to be 
taken out of the mould, by means of a cord fastened to one 
of the gudgeons, and passed over a strong pulley fixed to 
the ceiling; but care must always be taken that the cylin* 
deris drawn out slowly from the mould. 

' Old rollers are re-cast in the same manner ; first 
taking care to wash them with a strong alkaline ley, 
and adding a small quantity of water and melasses. The 
best mode,^however, of making use of the old composition, 
is, by mixing it with some new, made of two pounds of glue, 
a.nd four pounds of melasses. 



XCI. — On the application of pure Alumine^ to the Blanching 

of Sugar, SyrupSy ^c* 

M. Pa JOT D£S Charmes announces that pure Alumine 
may be employed with the greatest success in bleaching 
sugar, syrups, &c. His experiments have proved, that fojr 
discharging completely the colouring matters from a cold 
solution of brown sugar of inferior quality, it must be 
agitated for a few seconds with ]a tenth part of its weight 
of pure alumine; and, after decanting it, the solution must 
again bfe mixed and agitated with a tenth part of its weight 
of animal charcoal, and one-fiftli of pure alumine. This 

* From the Bulletin des Sciences Technologiquet. 
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pperatjon, which is eifected without heat, and which does 
QQt even require the aid of filtratiop, is quids* easy^ and 
yery economicaL 

The coloured clays of Gentillyj Yanvreay Issy, and the 
environs of Paris^ may be employed with much advantage^ 
if care be taken to separate the particular salts contained 
|n the alumine. This is easily effected^ either by submit-- 
ting it tp the action of liquid chlorine, or to the fine c^a re- 
verberatory furnace. The clays abovementioned* powdered 
uid siftedj after they have been slightly calcined^ are sus- 
ceptible^ in this state, of producing an excellent eflfect 

M. Pajot des Charmes adds, that the same appliqatbn 
is not less advantageous in blanching the sugar or syrup of 
beet-i^ppts and potatoes, the honey of Brittany, and seve- 
ral other coloured fluids or liquids. 



XCII.— On an improved Siove^ and Chemical Apparatus^ 

By Mr. G. TiaERB. 

WITH A PLATE. 

Our chemical readers must, no doubt, have often expe- 
rienced the want of a ready method of increasing or de- 
creasing at pleasure the temperature in the stoves ediployed 
for heating sand-pots, &c. in chemical operations. The 
contrivance about to be described wfll be found exceed- 
ingly convenient for this purpose. 

AA, in Plate XIII. fig.. S, is a German-stove, the body 
of which is made, in the usual manner, of pl^te^iron^;: but 
with its grate, B^ made moveable, so, as to be raised or 
lowered, imd retained, at any requised height This i|Sf 
eipPected by means( of the irojisten^ Ci affixed to the grate 
in, its centre, and passing, through a guide^hole OP, in tiie 
c^03s-bar £E, lyhiqh is secured to the legs of the: stove. 
Holes are made in the stem C ; and an iron, pin, F, beipg 
put dirough any ope of them, and resting upop the crossr^ 
bp^ £E, the ^ate i;i spppprted at; the height required ;, 
and, on withdrawing the pin, the grate, and the fiiel upon 
it, is lowered, and the heat instantly abated in consequenoe. 
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GHI; is an improved support for a receiver, &c.*; it 
being capable of the nicest adjustment in height, as well as 
sideways, by means of the screwed stem, G, which acts in 
a female screw, H, firmly affixed upon th6 table or 
stand, I, and passes through a hole, J, made in the table 
to receive it. The upper end of the screw H is made 
cylindrical ; and is received into a cylindrical hole, made 
in the piec^ of wood, K, affix^ underneath the square 
wooden-box, L. The cylindrical head of the screw has 
a groove or channel made around it, to receive a pii^ 
which is affixed in the piece K, so as to prevent it from 
cotning off the cylindrical head, and jret allow it to play 
around it A hole is also made through the screw, near its 
head K, through which to pass a pin or lever to turn it by, 
so as to elevate or depr^s the box L, and adjust it to the 
greatest accuracy ; and far more conveniently than can be 
done by the use of ^ wooden blocks of various heights or 
thicknesses, and as generally recommended in chemical 
works. 

The exact position of the box L having been llius 
found, it is to b'e afterwards retained iaits place, either by^ 
means of the stays MM, or otherwise. 

This box. L has an opening made in. its side, to receive 
one of the Irvo necks of the receiver N, into which the beak 
of the retort, O, is fitted by grinding ; and into its other 
neck the short tube^ P, is. fitted. This tube has one arm 
of the double-curved tube, Q, fitted upoa it,, by grinding ; 
and its other arm is received into an [upright tube, R, 
which passes through, and is secured in a perforation made 
in a thick cap of glass,^ S, which may be either ground to 
fit air-tight upon^ the top of the large receiver T, or be 
cemented upon it. U, is a safety-tube^ of apeculiar shape ; 
wjiich is also, ground air-tight into an aperture made to re- 
ceive it, in the gUiss*cap S. This saf^y-tube may be fojur 
feet or more in length, as recommended by Dr. W. Lewis, 
in his article '^ On assaying gold," contained in our present 
Number ; and it has its upper end^ V, bent at a right- 
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angle, and loosely stopped with a small cork, so as to readily 
open, in case of any undue pressure being exerted within 
the receiver, T, W, is a kind of bag, or cistern, made of 
a piece of oil-skin, sewed together at its edges, dnd> se- 
curely bound around the outside of the glass-cap, S. Its 
use b, to hold water, to cool the gaseous matters distilled 
over, previous to their entering the large recover, T ; as 
well as to prevent the loosening of the cement by the heat, 
when the glass cap, S, is so secured to the top of that re- 
ceiver. The bag, W, is supported by four strings affixed 
to the rim of it, and affixed to a nail, &c. above it ; and the 
safety -tube, U, is also to be secured above, in a proper 
manner. 

. The whole apparatus described was used by its invaitor 
for. various chemical operations, and particularly for mak- 
ing the chlorate of potash, of which he could prepu*e two 
pounds per day, by charging the retort with the usual ma- 
terials for generating chlorine, four several times. . The 
large receiver, T, was a black glass carboy, such as are 
used to hold sulphuric acid ; and it contained three gal- 
lons of the solution of potash. It was firmly secured to 
the table, I, by being let into its top, and cemented ; and, 
indeed, excepting the removal of the glass stopper, X, of 
the retort, and of the safety-tube, U, to charge and ^s- 
chairge those vessels, (the latter of whidi operations was 
performed by means of a syphon,) the whole appara- 
tus remained undisturbed during its use. He commenced 
the operation without employing much heat ; but, in order 
to get off the most of the gas, the sand in the bottom of 
the bath required to be heated to about 300*^. He ascer- 
tained this degree, sufficiently near for his jpurpose, by 
pliinging a common gardener*s thermometer into the sand, 
up to the mark for summer-heat ; and when the mei^cury 
rose to S20^ it indicated that ^the lower part of the b&tb 
had attained the required degree of temperature. 
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XCIII. — On Orafting Vines. By John Braddick^ Esq. 

F.H.S* 

DEAR SIR9 Thames Ditton, Jan. 14, 1823. 

In compliance with your reque3t> I now proceed to give 
you an account of the experiments made by me in grafting 
Vines. 

I have for some years past amused myself in raising 
vines from seed; but many of these have produced fruit 
so much resembling each other^ that it became necessary, 
in order to keep up a variety, to change the sorts : and as 
the requisite time to raise new seedlings to a bearing state 
is four or five years, I conceived it to be highly desirable 
to find put spme sure method of making the vine take by 
grafting, 

Tl^e information which I collected, from books on this 
subject, was, that vines may be easily made to grow by 
grafting ; and that the proper time for performing the ope- 
ration was in January and February, for vines growing 
under glass ; and in March, for vines growing in the open 
border. But, out of forty or fifty vines which I operated 
upon, in the above months, I had the mortification to find, 
that very few of the grafts grew ; and those which did tak<3 
became weakly plants, and were as long a time in coming 
into bearing, as would haye been lost, had I removed the 
old, and brought forward other nev seedlings to supply 
their places. 

I observed that the stocks of the vines, grafted as above 
mentioned, all bled profusely; and, upon unbinding those 
grafts which did not take, I found that the parts of the 
grafts which joined to the stocks were sodden, and turned 
black, by their being steeped for a considerable, time in the 
thin sap of the stock, before it became glutinous enough to 
cause their adhesion. 

To stop the bleeding, I tried every experiment, with 
styptics, cements, &c. that I ever read or heard of, with 

* From Vol. V. of the Horticultural Society's Transactions. 
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many others suggested by my own imagination : but all 
without effect. One experiment I will mention^ as it may 
serve to shew the great power of the rising sap in the vine, 
while its buds are breaking. On the 20th of March, in 
the middle of a warm day, I selected a strong seedling 
vine five years old, which grew in a well-prepared soil, 
against a south-west wall. I took off its head horizontally 
with a clean cut ; and immediately observed the sap rising 
rapidly through all the pores of the wood, from the centre 
to the bark. I wiped away the exuded moisture, and 
covered the wound with a piece of bladder, which I securely 
fastened with cement and a strong binding of waxed tvdne. 
The bladder, although first drawn very close to the top of 
the shoot, soon began to stretch, and to rise like a ball over 
the wound, thus distended, and filled with the sap of the 
vine: it felt as hard as a cricket-ball, and seemed to all 
appearance as if it would burst. I caused cold water, from a 
well, to be thrown on the roots of the plant ; but neither this, 
nor any other plan that I could devise, prevented the sap from 
flowing ; which it continued to do with so much force, as to 
burst the bladder, in about forty-eight hours after the ope- 
ration was performed ; the weather continuing the whole 
time warm and genial. 

I now fitted a grafi; to this stock ; and after binding it 
on, I took a piece of bladder doubled^ and made a small 
hole in it, so as just to let the tip of the graft and the eye 
pass through the hole : the inside of the bladder I covered 
with a cement made with bees-wax, resin, and tallow ; ieind 
bound the whole with strong waxed twine, from just under 
the eye of the graft, to six inches below on the stock. The 
sap having now no other way to escape, was forced up 
through the pores of the graft : in a short time, I was 
jdeased with observing the* bud of the graft: swell; and 
when the other vines on the same wall began ta grow, it 
broke, and made a shoot with several joints. It however 
soon became evident that no union had taken jilace b6-' 
tween the graft and Ihe stock, as the shoot of the former 



Bbaddick on Grafting Vines. 405 

turned sickly, and, before Midsummer, died entirely away. 
— ^The next season, I took a healthy growing vine in a |>ot; 
and carefully matched it with a seedling vine of the same 
size, growing in the open grotmd : these I inarched toge- 
ther ; and bound a bladder rotind the wound, instead of 
using cement. Upon cautiously removing the bladder at 
different times, I found that both the vines bled profusely ; 
and no adhesioa began to take place, until they had both 
shot out four or five joints from each of their eyes : the 
bleeding then ceased, as I judged, by the sap becoming 
more glutinous. It consequently now occurred to me, that 
the proper time for cutting off the heads and grafting of 
vines, without incurring the danger of their sufiering 
through bleeding, was when they had reached that period 
of their annual growth at which the sap ceases to flow 
thinly and rapidly. I accordingly cut the branches of 
several iii that state, and grafted them with cuttings of the 
preceding year : all these grew, the operation being per- 
formed by whip-graftings; and no other covering was used 
than a binding of bass, surrounded with grafting-clay. 

From these and various other experiments which I have 
since made, I feel confident in stating, that healthy vines 
may be successfully grafted, with young wood of the pre- 
ceding year's growth, from the time that the shoots of the 
stocl^s, whiqh the grafts are to be put upon, have made 
four or five eyes^ until Midsummer ; with every prospect 
of the grafts growing, and without the least danger of the 
stocks si^ering by bleedings 

They may likewise be grafted with shoots of the same 
summer's growth, worked into the rind of the young wood, 
from the time that the young branches of grapes beoome 
visible on the stocks^ till July, out of doors ; or till a month 
later, under glass. The operation must not be performed 
later than the period here specified ; because time is neces- 
sary for the yoimg shoots of the grafts to become hard, and 
ripesi, before winter. , 
Soine cuttings of vines sent from Madeira, which I 
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received from the Horticultural Society, were grafted by me 
on the 10th of last May, on seedling vines, isrhich were 
growing under glass, but without fire-heat, with the follow- 
ing results. 

L The Verdellio graft shot fourteen feet, produced one 
bunch of small grapes, and ripened its wood well. 

2. The Negro Molle^ grafted on the same stock, shot 
upwards of twelve feet, produced no fruit, but ripened its 

wood* 

Another graft, of .which the name was accidentally lost, 
was not put on till the 1st of July; it was then,worked-^n 
to the top of a young shoot of the same summer's growth: 
this has also grown, and ripened three eyes of its wood. 

Your most obedient servant. 
To Joseph Sabine, Esq. Sec. John Braddick. 



X CI v. — On a Drill for perforating Glass, Porcelain, 

China, (Sfc. 

WITH FIGURES. 

In the article " On assaying gold,** by Dr. W. Lewis, hi 
our present Number, is a method of perforating receivers 
or other glass vessels, by means of a drill, supplied with 
^emery and water. We now give our readers a description 
of a pump>drill for the same purpose, but of a different 
construction from his; and which we know to be exceed- 
ingly useful for the above purposes. 

It consists of a cylindrical stem, A A, Plate XIII. fig. t, 
of the size shewn; having an ey^ ot hole, B, in its upper 
part, for the drill-string to pass through; and a shoulder, 
C, below, for the lead-ball or weight, D, to rest upon, as 
usual. The lower end of this stem is cleft open; and a 
hollow metal cone, E, open at both ends, is soldered to it. 
This cone may be formed either of sheet-copper, or irois^ 
tinned plate; and a slight scratch being made, with n dia- 
mond, upoh the surface of the glass, porbelain, &c. at the 
place where the perforation is to be made, as a guide te fix 
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the drill; and emery and water being put into the cone^ at 
the opening, F ; it will, on being held upright, and worked 
in the usual miuiner of pump-drills, soon make the required 
perforation. 

It may not be amiss, as a further guide and support for 
the nose of the drills to employ the piece of perforated 
thick leather, in the mode indicated by Dr. Lewis^ where 
it can conveniently be done. 

Small holes are also drilled in glass, china, &c. by a 
drill, the point of which consists of a diamond spark, 
soldered to the stem of the drill. 



XCV. — Extracf from a Memorial on Iron Ships, Boats, q^c. 
By M. de Moi^TQ^RYy Post'Captain, ^c* 

Before any one thought of substituting metal for wood in 
the construction of large vessels, plates of iron or brass had 
been used for covering ships of war and battering-rams. 
The celebrated galley, built by Archytas and Archimedes, 
at the expense of Hierp tyrant of Syracuse, was covered 
with similar materials. . Philo of Byzantium afterwards 
proposed using batteringrmach.ines,'made entirely of metal ; 
but Father Mersenne appears to be the first who thought 
of adopting it for ships. Captain Verdun de la Crene 
judged it necessary, at the siege of Gibraltar, in 1781, to 
apply an iron-grating on the fieating-batteries. D'Argon 
approved of this plan, and much regretted not having been 
able to adopt it. I pass over in silence several other pro- 
jects and attempts of the same kind, in order to confine 
myself entirely to the subject of ships composed wholly 
of metal. It is said that Fvdton had made one of his sub- 
marine boats of iron. M . Simond, struck witti the gigantic 
proportions of a boiler which he saw, predicted, in the 
year 1810, that iron would, cme day, be used instead of 
wood, in ship-building. Eventually, the English began to 

* From Firutsae's Bulletin deiSaences Technohgiquef^^The Memorial 
was published in the Jnnakt de VIndustriey Nov. 1823. 
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build Tesseb^ about the year 1816, with ribs and knees of 
iron, and with iron-plates rivetted upon them. 

The heads of the rirets, howeyer, on the oiutside pt^ 
jecting considerably, could not fail to prevent the yessel 
firom going quickly through the water. To remedy this 
mconvenience, it was proposed to drill countersunk hole^ 
in the iron plates, to sink the heads of the rivets into ; but 
this would weaken the sides, and might occasion leaks if 
any of the rivets got out of their plac^ Besides, when it 
became necessary to shift any of the forged ircHoi pieces, ot 
any of the plates, it could only be effected with difliculty^ 
and also expose the adjacent parts to injury. I think the 
following process will remedy every inconvenience. 

The four sides of each plate of iron being bent at right- 
angles, the edges must be placed one against the other, and 
fastened with round-headed screws. The ordinary firames 
will be in some measure supplanted by the vertical edges^ 
and the other edges will supply the place of ribs and knees. 
Besides this, we may apply, at convenient distances, bcf- 
tween the edges, pieces of iron, which will surround the 
vessel horizontally and vertically. This mode of joining 
the plates will render the surfaces of ships perfectly even^ 
will give great solidity to them, prevent leaks, and diminBh 
the expense and diflSculty of repairs. ^ 

There is a method of making it almost imposnUe to 
sink vessels, which was known to the antientSj and ia no# 
employed by the Chinese. It is applicable to iron ships, as 
weU as to those built of timber. To accomplish this, the hdd 
must be divided into a certain number of compartments i 
so that if the ship spring a leak, or should her sides be stove 
hi, in several places at once, those compartments only winch 
are. immediately adjoining to the leaks will fill with watery 
and the vessel will keep afloat. This method is suscep-^ 
tible of many improvements ; and is particularly applicaUe 
to ships of war, the extent of whose stores and manner of 
stowage are knoum befordiand, and ase not subject to be 
shifted about, like the cargoes of merchant vesseb. 
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; In the Memorial from which I have made this extract, 
I have examined the principal advantages and disadvan- 
tages of iron ships. Vessels of this description have na 
need of caulking and copper-bottoming. Little sujbject to 
leaks^ they have les3 to fear from running ashore, and still 
less from &^y than ordinary vessels. They, besides, posses^ 
greater strength with less weight, and are more capacious 
in proportion to their exterior dimensions. In fine, if they 
Qost more money to build, their duration is incomparably 
greater ; and they are not in want of being hove-down, as 
^onxmon vessels are, every four or five years, ta undergo the 
usual repairs. It is therefore economical and advantageous 
to adopt iron, even for the construction of merchant vessels ; 
but for ships of war, it k indispensable* This last assertioil 
is» at the first view, at variance with received opinions ; but 
the following reflections will set the matter completely nt 
rest 

For more than 35& years, it has been in agitation to 
throw shells from mortars, horizontally, instead of elevatinjg 
them, according to the general practice. The adoption of 
howitzers on the field of battle, independently of a great 
number of special experiments, has at length proved, beyond 
doubt, the importance of this mode of firing ,- which it has 
also been proposed to adopt on board of ships, and on marine 
batteries. For my own part, I have continued to insist on 
this plan, ever since the year 1811, before the Minister of 
Marine and other persons in power. I have shewn that we 
ought to endeavour to surprise the enemy, at the beginning 
of a ^'ar, hy the sudden use of«^^a great nuiiiber of hollow 
projectiles;, but I did not print any thing on the subject 
previous to the year 1819, for fear of interfering with oui: 
maritime successes ; — but at that period, I discovered it» 
was unnecessary to. keep it longer a secret ; for the Ame- 
ricans, I was told, had^ in 1815, adopted the use of shells 
and howitzers, with great success, on board their ships,, 
and in their foists ; a measure which the Epglish are liow 
beginning to imitate; and they will soon be followed by 
other maritime powers. 

Tech. Hep. Vol. V^ a a 
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It may now be seen with how little reason M. Paixhans 
made a mystery of some similar plans, not possessing the 
fame degree of perfection with others, so late as the year 
1821 ; and with an account of which he filled an immense 
Tolume, intitled * Neia Maritime Force.* The old shells 
should no longer be made use of, although this author 
recommends them. We must imitate, or bring to a higher 
degree of perfection, the new projectiles of the Americans 
and English ; but, above all, we must endeavour to render 
the sides of our ships impenetrable to shot and shells. This 
effect may be obtained by plating the present vessels with 
iron ; or constructing new ships entirely of metal*. 

Let us examine, according to the system which I propose 
for putting together the pieces of plate-iron, how a ship 
may be rendered shot- and shell-proofl To resist shot^ the 
sides must be about six inches thick of iron ; therefore the 
sheets of iron may be six lines thick, and their turned-up 
edges five inches broad. The space between the edges 
should be filled up with a block of cast-iron, of the commonest 
and cheapest kind ; and in order to keep the blocks in 
their places, a lining of sheet-iron must be added, similar 
to that employed exteriorly, but thinner. As the blocks 
of cast-iron are only necessary in the parts exposed to the 
fire of the enemy, there is no need of any towards the keel 
of the vessel. 

For sub-marine boats, particularly, it will be found ad- 
vantageous to build them with iron instead of timber. The 
upper part of these vessels, by turns exposed to air and 
water, must be subject to leak, if it consists entirely erf 
wood. The use of iron would prevent this serious incon- 
venience. Besides, a diving-vessel ought to b6 made of strong 
materials, to resist the pressure of the Water ; and have as 
much room as possible, to contain the machinery, and a 
sufficient quantity of respirable air. 

* I have alrea(\y published these two methods. See MSmoiret swr Us 
. Mines Ftoiianies ; Paris, 1819 r-jinnales de V IniuttrUy of Dec 1839| and 
Oct. 18i2S ;~and Annalts Mariiimes, of Sept. 1833, and Jan. 1884. 
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[Some passages have been here omitted, which coxituned a tirade of 
national and political feeling by no means suited to the philanthropy and 
eharacter of a Journal of Science.] . 

Let us hope, that a time will come, when patriotisoiii 
and even philanthropy, will not be constrained to Invent 
new modes of destruction ! — I shall terminate this paper, by 
reflections which are applicable to the industry and pra<« 
sperity of all civilized nations. Already, in spite of precau-« 
tion and very oppressive laws, the finest forests of the globe 
are almost insufficient to supply the timber required for 
ship-building. Large timber becomes .every day more 
scarce ; and the dimensions of new ships are daily increase 
ing. In the mean time, as neither difficulty nor expense 
can deter Governments from building floating citadels, let 
us hasten to furnish other materiab than centenary tree9« 
They may be supplanted by metals ; and the increase of 
activity in the mines will facilitate the progress of mechft'* 
nical arts, commerce, and agriculture. It is now in motion, 
A multiplicity of objects, formerly composed of wood, are 
now formed of iron— bridges, arches, aqueducts, public 
h^hway^ ; and other objects not so colossal, but very im-i 
portant in their application to maritime afiairs ; 9uch asu 
wrougbt-iron tanks, and hollow cylinders for masts and 
yards ; aud chains, in lieu of hempen-cables and many parts 
of the cordage. Why, up to this time, have thcsre been so 
few vessels constructed of iron ? It is, because we can neveip 
perceivci but by degrees, the importance of the most usefiil 
inventions. The .ordinary term of duration of ships is 
twenty years ; during which time they must be hpve-down, 
and thoroughly rep^ired> three or four times^ The price 
of one of these vessels, completely fitted out, amounts to 
from thirty thousand to a million of francs, At son^e 
future period,mankind will wonder how enlightened nations 
could have thought of building objects so stupendous and 
so expensive with so fragile and perishable a substance as 
wood, whilst we pqssess s^ material, to substitute ^or it^ so 
solid wd durnble as iron, p,j MpNTaBi^Y* 
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XCVL — On cutting Hard Steel and Crystal with Soft Iron. 

In Vol. IIL p. 160, we gave an account of the expen- 
ments made by Mr. Barnes, of Cornwall, Connecticut, U.S. 
on cutting Steel with Soft Iron. 

' We learn from the Anthologia^ for Jan. 1824, that 

^e DirectcMT of the Museum at Florence has caused 

*these experiments to be repeated, by the able mechanician 

•of the Museum, FeUx Oore. The result was perfectly 

conclusive. A large plate of crystal, also, was easily cut 

with a circular disk of iron, and became of a bright-red 

heat, at the place only where the iron was applied ; a phas- 

nomenon which is not observable in metals ; which, being 

-good conductors of caloric, do not suffer it to accumulate in 

one pointy but distribute it over the surrounding parts also. 

'TCCVIL'^Rules by which the Commission of Metals proved 
the goodness of the Products exhibited at the Louvre. Ex* 
tracted from the Second Part of the Report made to the 
Central Jury, by M. Heron de Villefosse. 

• 

Lead. — In order that lead should possess that ductiHty 
which is peculiar to it, it must be free from alloy. The 
most unequivocal proof, therefore, of the goodness of lead 
is, its being ductile enough to be beaten with a hammer, 
passed between laminating-roUers, or drawn into wire^ 
without fractures or flaws. All the lead exposed at the Ex- 
hibition of the year 1823 was acknowledged to possess 
these requisite qualities. 

Copper. — To bear the operations of the hammer, the la- 
minating-roller, and the wire-drawer, the copper must be 
refined, and managed with particular care. The beauty 
of the productions of this kind proved the ability of the 
French workmen. To be convinced of it, we have only to 
recollect the weight and dimensions of some of the pieces 
presehted to public view. 

^ Zinc— The ductility given to this metal, which^ for a 
long time, was considered as a semi-metal, depends, in a 
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gteat measure, oh the manner in which it is treated. Ghreat 
difficulties in the way of its perfection have been overcome. 

jBra55.— This alloy ought to be entirely free from a de- 
fect very commcm to it, of not being well united in the^ 
fi^ion : it should yield readily and easily to the file ; and 
be susceptible.of being driUedj without cracking, orbreak- 
mg into small pieces. It should be fit for soldering ; and, 
in ciertain cases (such, for example, as in the making of 
wind-instruments), it should stretchy when beaten with a 
hammer, without cracking. 

Bronze. — In all the objects of bronze^ we have had 
merely to consider the quality of the metallic alloy, uidess 
we except, indeed, the taste exercised in their formatioo. 
AU the productions of this kind, which have been men- 
tioned in the Report, sufficiently proved, by the variety 
and exactness of their forms, the good quality of the all%s 
employed. 

The metallic mixture^ of which the bronze medals are 
composed, consists of about ninety-two parts copper and 
eight tin. As the metal in cooling will shrink, it is neces- 
sary to make the model, from which the mould is to be 
formed, a little larger than the desired cast 

Mercury. — The sulphuret of mercury ought to be of an 
exceedingly brilliant red, to merit the name of vermilion. 

Cast-Iron. — Cast-iron, whether to be employed In making 
malleable iron or steel, or to be run into moulds, ought to 
possess certain recognisable characteristics^ such as, its* 
colour; its appearance when broken ; its action under the 
hammer and file, and its tenacity: but the best proof of 
its quality was, the appearance of the objects made of it 
For tins reason, the productions of this kind underwent an 
attentive examination. 

Iron. — The^ood quality (^ diis metd is judged of, by its 
not being brittle, either in a hot or cold state ; but, on the 
contrary, ductile and close-grained, and undergoing the- pro- 
cess of welding in a forge without injury. 

All the iron exhibited gave^ on trials the most satisfac- 
tory results. 
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Steel. — The property of becoming very hard by temper- 
ip& without crackg> and at the same time possessing great 
tenacity—^two advaxitages which seem incompatible with 
each other, are yet sought for in steel, in order to produce 
good tools. It is also necessary that each piece of steel 
be susceptible of being forged, and welded^ either to itself) 
or to ircHl. 

In assays of this kind, care must be taken not to heitt 
the steel more than is necessary ; and to employ^ for the 
purpose, charcoal, as fueL It is important, above all, to 
heat cast-steely when it is forged, in earthen muffles, so in- 
clined, that the air in them cannot be renewed. 
. As to the tempering of steel, it is .proper to employ a 
hath of lead, raised to the temperature required for the 
quality of the steely and according to the objects it is in- 
teimed to make. — l^or tools, such as gravers^ chisels, tutn^^ 
ing-tools, &C., after having completely hardened them, they 
tttust be brought to a proper temper, by heating, in the 
lead-bath, the end opposite to the cutting-edge of the tools) 
and then plungii^ them in cold water as soon as the co» 
lour of the steel assumes precisely the same tiht as that 
which the workman keeps by him as a model during the 
operation. 

Tempering in parcels ; demi-tempering, which softeni^ 
least-steel ; alid the hard-tempering of cast-st^el cutting=^ 
tools after carbonizing the surface (an operation which 
makes them capable of cutting iron) ; are very delicaite pro- 
Tcesses^. They require the utmost precaution, without 
which many a manufacturer has been deceived in the qua- 
lity of the steel xjffered to him. At present, French manu- 
facturers, having gained more experience, use French steel 
"with success: and we only again mention the necessary 
precautions, to prove that they have not been omitted in 
our comparative assays of the different kinds of French 
steel. 

Of every kind of steel which appearedat the Exhibitaoft, 
gravers, dhisels, and turniftg-tools, &c. have been made, 
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v^liich were tried by cutting and turning cast- and other 
iron with them^ in order to put them to the proof. 

Scythes and Sickles. — Scythes ought to acqpire in the 
tempering enough hardness to cut what they are intended 
for, and at the same time possess ductility enough to be 
extended and thinned under the hammer, without crack- 
ing. These qualities cannot exist in the same instrument^ 
if it be not composed of what is termed stuffy which is a 
proper mixture of iron and steel. It is also necessary that 
the scydies be made in different forms^ to suit different 
places. 

To prove the goodness of the scythes, they were notched 
into saws, and made to cut iron. • The scythe that cut the 
deepest into the ircm was considered ^is the hardest The 
rest were classed progressively, by the same rule. They 
were then taken to the anvil, to try their ductility byj^e 
hammer> 

In general, it was found that the Fretich scythes were 
not, in any respect, inferior to those of other countries. 
They were all of convenient shapes, and of weights well 
proportioned to their dimensions. 

Files and iZa^p*.— In files, it is desirable to find united 
the qualities of hardness and toughness; that the teetU 
may resist iron, and untempered steel, without. crumbling. 
Their shape must also be. regular, the teeth free from flaws, 
and the tool be generally without cracks or lumps. They 
must not cut when drawn backwards, nor fill up when est- 
ployed upon copper or iron ; neither must they make 
ridges, nor deviate: from the direction the workman wishes 
to give them in use* 

The files exposed were tried comparatively, in ord^ to 
ascertain the$e qualities. To ascertain their hardness and 
tenacity, they were tried, both, flat and edgeways, up<Hi 
five bars of steel hardened to different degrees, forming a 
kind of progressive scale. In general, the files as weU as 
the rasps were found to be of an excellent quality^ 

iSau/5.-— To correjsppnd . with their . Tarious uses, . saws 
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mvtat possess the combined qualities of good met^I, exact 
forms, smooth surfaces, a proper distribution of the teetb, 
and, finally, the faculty of foUowitig easily the direction of 
the saw-trace; and also to wear well. 

Sheet^iroTiy fiTK^Tm-p/a/e.— Sheet-iron and tin-plate ought 
be ductile as well as firm^ elastic, and capable of taking, 
under the hammeiv any required form. In addition to thcfse 
qualities, the tin-plate should possess the brightness of 
pure tin, and a perfectly smooth sur&ce^ 

To test the ductility and firmness of sheet^iron and tin- 
plate, the pieces were doubled at their angles with pincers^ 
and then again flattened with the hammer. Sereral arti- 
cles were then formed out of them, with the hammer; such 
fis trumpet-mouths, hemispherical caps^ &c. 

/Hre-tt/orA.— The wire for this kind of work must be 
^extremely ductile, otherwise it would be impossible to work 
it uito the various shapes required. It must be soft enough 
to bend and twist about in every direction, without breaking. 

In the sort denominated traits, excessive tenuitjs brilliant 
polish, and perfect equality in size, are ^absolutely indis- 
pensable. In a word, it must possess ail the qualities 
mcessary to be able to compare with the celebrated wire- 
works of Germany. 

Many of the specimens exhibited, possessed all these 
qualities in a satisfactory degree. 

Needles. — Sewing-needles ought, in general, to be strong, 
and sufficiently elastic; sharp, and perfectly smooth and 
polished ; with an eye neatly pierced, and a head well 
adapted to receive the thread and suffer it to escape 
easily. They must also be of proper sizes asid forms, to 
suit the purposes for which they are intended. 

Cards. — In the plates and ribbons of cards, the wirfe 
ikiust be of good quality, strongly fixed, secwidutA artem, 
«:t proper angles. 

Seeds of Drawn PTire.— These instruments are ndw -em- 
ployed instead of the reeds formerly uised by deth-iilanu- 
fkcturers. The tcedi of theai ought to be smooth -and 
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isupple, that the thread of the warp majr pass easily between 
them, without injuring or breaking it. In a given space 
there ought to be a sufficient number of teeth, to correspond 
with the fineness of the article to which they are to be 
applied. They should be regularly arranged, and kept 
perpendicular their whole length; and should be united, 
either by a ligatiu*e or solder, at their ends. 

Jlwh. — ^These articles, whether straight or bent, ought 
to be sharp enough to penetrate easily the substances on 
which they- are employed. They must be stiff, but not 
brittle; their surfaces perfectly even; and their shapes^ 
such as to suit their various uses. 

Metallic Cloths. — We have already mentioned the me- 
tallic- or wire-cloths, and the uses to which they are put. 
It is desirable that they should be evenly woven, and pro* 
portioned to their different emplo3rment. 

Not only did these cloths answer to these Conditions; 
but some of them might even be deemed articles of luxury; 
as, for example, a waistcoat, and several other objects, made 
of metal-wire, which appeared to equal cambric in fineness. 

Nails, — For this larticle it is only necessary to adopt that 
kind of iron which will best suit the purposes in which they 
are used. 

Polished Steel, and Steel Jewellery. — The term polished 
steel sufficiently indicates the qualities it ought to possess. 
Its merit consists in having a brilliant surface; and its sale 
must be confined to high life. The principal aim of the 
manufacturer of this article is, to augment the value of the 
material by the costliness of the workmanship. When he 
can employ mechanical meuis as a substitute for manual 
labour, he not only derives from it greater advantage, but 
also benefits- the buyer, by being able to affc^rd his mer«- 
chandize at a cheaper rate. . 

That steel jewellery is most esteemed which adds a 
brilliancy to the most vivid light. The most valuable 
trinkets are those composed of many small pieces, or of steel 
grains highly poUshed|:»nd adapted to (he reigning fashions. 
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Locib.— The art of the locksmith requires not only an 
ingenious combination of means of safety, but also much 
precision in every part of the workmanship ; and a certain 
finish) which depends on the art of the workman, in his use 
of the file. The iron employed in this sort of work must 
be of the best kind ; and capable of concealing, if we may 
80 express it, the rigidity of its nature, at the same time 
preserving all its strength. 

Cutlery.'-^The productions of the cutler's art are of two 
kinds; namely, fine and common* Both should be made 
of good steel ; and the blades be capable of being kept to 
a good edge, by strapping or whetting. Fine cutlery 
requires a fine polish, elegant forms, and rich mountings. 
The common cutlery, not being an article of luxury, must 
afford good blades, at a moderate price, &c« 

' The cutlery exhibited, proved that our manufacturers in 
this line havt made very considerable progress ; and it 
wa^, in general, of a good quality, and cheap% 

S words. --^It is well known that the steel of Damascus is 
found in a natural state, and is prepared by the Orientals 
in a manner peculiar to themselves. This kind of steel is 
distinguished fix)m all other, by its hardness, by its resist 
ance to the file, and by its mottled surface, consisting of 
fine veins of an ash-grey colour, termed damasked. We 
are indebted for these details to a French workman now 
employed in the foundry of Strasbourg, and who formerly 
worked at Damascus as a sword-cutler. 

Many attempts have been made in France to imitate this 
damask property, by different mixtures of iron and steel, 
which are denominated stuffs. 

M. Breant, after a long series of experiments^ has dis- 
covered that the metal of which the swords of Damascus 
are formed, is cast-steel, charged more highly with carbon 
than European steel, and in which, by the effiect of cooling, 
well managed, a kind of crystallization is effected, or a 
reparation, of the two distinct combinations of. iron and 
carbon. The same philosopher has discovered the means 
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<rf directly converting cast- and bar-iron into cast-steel, by a 
simple and cheap operation^ M. Bryant thus obtains 
damasked steel dii'ectly from cast- and bar-iron. His mode 
of operating approaches very closely to that used by the 
Orientals. 



XCVIII.— 0» the preparation of Catgut, for various uses. 

[Continued from p. 334.] 

Catgut for Rackets or Battledores* '-^The intestines of 
sheep, after they have been steeped m the alkaline 
lye, are cut slantwise^ if they are in short lengths^ 
and sewed together ; carefully placing the slants in a direc^ 
tion contrary to each other, that the seams may not render 
the cords of an unequal size. This being done, and the 
intestines formed into one piece, it must be soaked in ox-* 
blood, to give it the proper colour^ and then be stretched 
on a proper frame ; after which, one, two, three, or four of 
the intestines, according to the required siae of the cord> 
are fixed to a piece of tape, and the other ends are turned 
twice round a peg. This done, the workman takes the 
tape, applies it to a hook on a spindle^ and gives a few 
turns of the handle* As the cord shortens by twisting, it 
must be well stretched ; and when this is effected,- the work- 
man squeezes the cord between his finger and thumb 
throughout its whole length, to remove all its humidity, 
and produce an equal thickness in every part of it. One 
or two hours after, he twists it again, and rubs it with a 
horse-hair cord, wetted* 

Thinner cords are made of only one intestine; operating^ 
as we have before indicated. 

Catgut for JFAip-Aawdfo^— Sheep^s intestines, prepared 
with potash, are used for this purpose. The workman cuts 
them slantwise, and sews them together, observing always 
to keep them of an equal size. They are then stretched, 
and twisted at each end : it is very rare that this sort of 
cord is made of two intestines. They are then bleached, 
by the fumes of burning sulphur>once or twice; and some- 
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times coloured; as they readily receive any dye. Comttioti 
ink is used for a black colour ; and red-ink for a rose-colour^ 
which b sometimes rendered lighter by a little sulphuric 
acid. A green colour b given by a composition sold for 
that purpose, by colourmen, to the manufacturers of catgut 

Catgut q/* Hatters* Bows. — These are made of sheep's 
intestines, of the longest and largest kind, after being pre- 
pared with potash, by twbting together from 4 to 12 of 
them, according to the size required. They are usually 
made from 15 to 25 feet long. During the twbting, the 
cord b placed in a long box, from 18 to 20 inches in 
breadth, and a few inches high, in order to keep it clean, 
and prevent it from trailing on the ground. The box is 
called the refresher. 

Thb kind of cord must be void of seaqas and knots; to 
accomplish which, the workman attaches the intestines to a 
piece of tape, bangs them on a peg, and draws the whole 
of them straight, to fit their other ends to another peg: in 
doing which, if he finds the intestines too short, he makes a 
hole in their ends, and threads into them short pieces^, till the 
whole is long enough to reach the other peg, placed at a 
given distance from the first. These ends are then affixed 
to a piece of tape, and fastened to the peg. This done, he 
applies them to the twisting-wheel, rubbing the cord well 
between his finger and thumb throughout its whole length, 
at every turn of the wheel, in order to make it of an equal 
size. When about half-dry, they are exposed twice to the 
fiunes of sulphur; after each time, the cord must be weQ 
stretched and moistened with plenty of the solution -of 
potash, at the same rubbing with the hair-rubber« It b 
then left to dry, and afterward cut, and coiled up for sale. 

Catgut for Clock-makers.'^Tbis kind must be very fine; 
and of course requires the smaUest mtestines, well prepared 
with potash. Sometimes they are made by cutting, with 
a particular kind of knife, the intestine into two strips. 
The knife, which b fixed to a table, has two edgeiE^ in oppo- 
site directions; and above them, a ball of leadUwUck b 
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introduced into one end of; the intestine; and by drawing 
the latter continually over the ball^ the projecting blades 
cut it into two strips^ which the workman holds, one in 
each hand ; drawing them regularly, till it be cut quite 
through* 

Watch- and Clock-makers also use cafgut of various 
sizes, consisting of more than one intestine, and made like 
the musical-instrument cords; which we shall next describe* 

Catgut for Musical Instruments. — Of all the cords from 
intestines, this kind is the most difficult to make, and re- 
quires the greatest care and ability of the workmen. It is 
acknowledged that for many years they have been made 
as well in France as in Italy, with the exception of the 
treble-strings for violins, which our manufacturers have not 
been able to imitate, but on & very limited scale. This is 
either owing to the difference in quality of the intestineSj 
or some other unknown cause. Whatever it be» we are 
still tributary to Naples for this article ; and every exertion 
ought to be made to free us from this necessity. Experir 
ments, made with skill, vnll no doubt succeed ; and the So- 
ciety for the EncQuragement of National Industry, by 
calling the attention of artists to this subject, will have the 
glory of contributing to the perfection of an art, of which 
little is at present known. 

The cleaning and scraping of the intestines for this pur* 
pose, to free them from the fat, must be done with much 
more care than is requisite for other cords ; and, when 
they have undergone that process, they must be steeped 
in an alkaline lye, prepared as follows : — 

An earthen pan, holding six quarts, is filled with water^ 
and three pounds of potash are added to it; which must be 
well stirred, and suffered to siibside. In a similar vessel, 
full of water, placed by the side of it, are put five pounds 
of pearl-ash; leaving that also, to. settle. Ifitbewiahe4 
to make use of this solution within a short time, it will be 
necessary to add to it a little alum-water, which will clarify 
it quickly. 
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The scraped intestines are now put into earthen-pansi 
BO as about to half-fill them. The pans are then filled up 
with the solution of potash, with as much water added as 
to double the quantity of fluid. This liquid is changed 
twice a day, increasing its strength each time, by adding 
more of the solution of pearl-ash, and diminishing progres- 
sively the quantity of water ; so that the last solutions be 
the strongest. The intestines gradually become whiter, 
mnd begin to swell. After hayfng suffered them to mace- 
rate from three to five days, or more, according to the state 
of the atmosphere, the operation proceeds as follows-^ 

Every time that the alkaline solution is changed, the 
pans are placed upon the box called the refresher, placed 
on a table, or on tressels, in a slanting direction^ so as to 
facilitate the running off of the water. This box must be 
large enough to hold the frame on which the cords are to 
be stretched. The intestines are scraped witli the edge of 
a copper-cube, held in the left-hand. The forefinger of 
the left-hand is placed near to the edge of the copper*cube; 
whilst, with the right-band, each intestine is drawn over the 
(edge of the disk or cube, and between the fofe-finger. 

When they have all been treated in this manner, and 
placed in a fresh pan^ a stronger alkaline solution is poured 
on to them than that from which they were laist taken, as 
we haVe before mentioned. This operation is necessary 
for cleansing the intestine of its greasy quality^ and bring- 
ing the cords to perfection. 

As soon as it is perceived that the intestines begin to 
swell, and some little bubbles appear oh their surface (for 
in this slate they rise in the water), it is necessary to twist 
them immediately, or they will begin to shrivel ; wjiick 
sometimes happens, particularly in summer, and occasions 
die loss of the intestines, and also the time spent over 
them. In hot weather, tke intestines are, ind^ed^ most 
easily cleaned from fat ; but then the workman must be 
more than ordinarily attentive ; and the different lyes for 
the washings must be made stronger with alkali^, and ap* 
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plied more quickly. In winter, all goes on in better order, 
and the operation is more certiain* The manufacturers of 
this article generally place their workshops in cool places, 
where there is a little dampness. 

. The intestines being now ready to be twisted, they are 
taken out of the alkaline solution. Some manufacturers 
plunge them again into fresh water, and wash them well 
therein ; but, although they become, by this method, of a 
better colour, and take the sulphur better, they run the 
risk of being weakened. 

To twist and finish the cords, a machine is used— a kind 
of frame, two feet high, and five feet long ; on one end of 
which are placed a number of pegs ; and in the opposite 
end are bored, with a large auger, a number of holes, in- 
clined in such a way, that when pegs are placed in them, 
to attach the cords to, they may not be liable to slip and 
come out. The intestines are now selected according to 
their size ; and two or three of them are taken, and the ends 
twisted round one of the pegs first placed ; and the other 
jends are carried to the opposite ones, and attached to 
them. Two turns of the intestines around the pegs are 
sufficient to prevent their slipping. When fi^ced to the 
pegs, they must not be drawn tight ; as they would be sub- 
ject to snap during the twisting, if sufficient play were not 
given to them for that operation. 

If any of the intestines should be found too short to 
reach the opposite side of the frame, they must be length- 
ened, by pieces cut off* any others which may be too long ; 
and care must be taken to make the ligature near the last- 
placed peg, to preserve the cord of an equal isize in its whole 
length ; as otherwise it would be false in its tone. 

The frame being filled up in the manner we have de. 
/scribed, two or three of the pegs, bearing one end of the 
intestines, are fixed to spindly, if. the machine contains 
several, and turned round several times; passing the finger 
fmd thumb of the left-hand frequently from one end of the 
cord to the other, beginning at the spindle. When all the 
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cords have undergone this operation, and the pegs are all re- 
placed, the whole frame is placed in the sulphuring clo- 
set^ with several others ; as it would not be worth while to 
sulphur one at a time. 

The sulphuring closet is placed in a damp place, sur- 
rounded as much with water as possible. An earthen ves- 
sel, contiuning the sulphur, is placed in it, with the frames : 
the sulphur is then set on fire, and the closet well closed 
in every part, to confine the fumes. When the cords have 
remained a sufficient time — which, of course, varies in some 
measure, according to circumstances — ^the frames are taken 
out, and placed on the refresher, and rubbed with a horse- 
hair cloth. This done, they are again placed in the frame, 
twisted anew, and returned to the sulphuring closet, to un- 
dergo the same process as before . If the state of the at- 
mosphere reqmre it, the whole of these processes must be 
twice or thrice repeated ; and they are then left to dry. 

When the cord is sufficiently dry, it is knovm by its not 
running up when a peg is taken out, and remaining stiff 
and straight, instead of flagging. If dry enough, they are 
well oiled wich good olive-oil, and coiled up into rings for 
sale. They become better by being kept some time. 

To make the fourth strings for violins, or any oflier sized 
cords, intended to be covered vrith metal-wire, the process 
is so well known, that it need not be here described. 

The whole success of these operations depends princi- 
pisdly on the ability and experience of the workmen in 
managing the different washings, stretchings and twistings, 
and in a judicious use of the sulphur. When the cord is 
too much sulphured, it readily snaps ; and, on the con- 
trary, when it is hot enough so, it stretches too much, and 
never keeps in tune. 

, We may conclude, that there is no fixed rule yet adopted 
for the success of this braii^ of manu&cture ; but we have 
much expectation, that, with the aid of the Society for En- 
o6uraging National Industry, we should soon succeed as 
well as the Italians. 
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XCIX. — On the Management of Fig-Trees in the open air ; 
with the names of the best sorts. By Mr. Samuel Sawyer, 
Gardener to Isaac Lyon Goldsmid, Esq. F.H.S.* 

Sir, CamhenotU^ Jan. S9, 1 8^3. 

I SUBMIT to the consideration of the Horticultural Society, 
the following account of my mode of managing fig-trees in 
the open air; with the names of the best sorts for cultiva- 
tion ; so as to have a regular succession of fruit, from Au- 
gust to October. I shall begin at the period when the 
trees are in an inactive state ; that is, in November ; follow- 
ing the seasons, round to the next autumn. 

In the beginning of that month, I detach the whole of 
the branches from the walls, removing all the nails and 
shreds; after which, I carefully examine the autumnal 
fruits ; leaving on the brlmches all that have a firm skin, 
and are of a dark-green colour, and do not exceed the 
common filbert in size. Those which are not of that de- 
scription, I remove. I then draw into a sort of cone as 
many of the branches as are contiguous to each other, and 
tie them together ; filling all the vacant spaces between 
the branches in those cones, with short, dry, and clean hay; 
and roll double mats over the whole ; being particularly 
careful to guard the extremity of the branches from the in- 
clemency of the winter's frost. I then lower the whole of 
the cones, either to the right or left, as may be convenient; 
in such a manner, that the tops of each may be at least two 
feet below the top of the wall : they are then pjade fast to 
the wall, with good ties of rope-yarn. I let them remain 
in this state until March, when I take off the mats, and re- 
move the hay. Selecting the best-placed and most-pro- 
ductive branches, and taking out ill-placed, superfluous, 
and irregular ones, I train those which are preserved in 
proper regularity and good order, according to their situa- 
tion; but not nearer to each other than six or eight inches. 

♦ From Vol. V. of the Sockty'i Tranroctioiw. 
Tech. Rep. ^^ol. V. h m 
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After the whole tree has been nailed over^ I cover it with a 
single mat ; which remains on until the middle of April, 
when it is taken ofE, and a net, three times folded, put in its 
place. The net is taken away, one fold at a time, accord- 
ing to the advance of the foliage and warmth of the weather ;' 
and the whole tree is cleared by the latter end of May. If 
liftnd, during the summer, that the leaves are so thick as 
to exclude the sun from the fruit, I take off a few of them^ 
with care ; bat not so as to admit much reflection from the 
wall, which would be injurious to the fruit In removing 
the leaves, I am always mindful to cut the foot-stalks di- 
rectly under, or close to the leaf, that the oozing of the 
milk may soon dry up. 

Experienced gardeners are well aware that the autumnal 
fruits will ripen sooner^ and be larger and better-flavoured, 
than those which make their appearance in spring ; and, 
by pursuing the practice above recommended, such may be 
obtained in full perfection* 

As it i^ very desirable to have a regular succession of 
figs, from August to Qirtpber inclusive, I cultivate the fol- 
lowing sorts ^ which ripen in the order in which they are 
named :— 
' 1. Brown Ischia^ — ^ripens in the middle of August 

2. Large White Genoa — ripens the end of August 

3. Green Ischia — ripens the beginning of Se{^ember. 

4. Murrey, or Brown Naples— ripens the miiddle of 
September* 

5. Ford's Seedling — ^ripens the end of Septeinber. 

6. Black Provence — ripens the beginning of October. 

7. YeBow Ischia— ripens the middle of October. 

8. Gentile — ripens the end of October. 

These are all good kinds. The Murrey, or Brown 
Naples, wiQ ripen its fruit as a standard, in £ne summers ; 
as will also the Blue Ischia, and Black Genoa, which are 
not enumerated in the above list, because they are not so 
certain bearers, in all soils. 

The fig I have nafiied Ford's Seedling is sometimes 
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called the PocockFig; an4 is, I understand, more pfo- 
perly denominated the White Marseilles Fig. The Bla^k 
Provence Fig, I originally found in the garden at Bookham 
Grove, near Leatherhead, then belonging to the Hon. Mar^ 
maduke Dawnayt jit is of an oval shape, having a very daric 
brown skin, and with dark purple flesh : the plant grows 
vigorously, producing large leaves, and is a tolerably ^e 
bearer. I am, Sir, 

Your obedient humble servant, 

Samuel Sawyer. 

Joseph Sabins, Eiq* Sec. 
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Queries^ on the S tr iking- Pfu^ of Turret -Clocks. By<i Cor- 
respondent. — With Remarks ly the Editor. 

Bury St, Edmundsy May 16, 1824. 

Being a constant Reader of your valuable publication, the 
Technical Repository, and seeing that you sometimes 
insert articles from the Transactions of the Society for the 
Encouragement of Arts, and give us your remarks upon 
them, I observe that you have not given us a descriptioil 
of Mr. Wynn's improvement in the striking-part of Turret- 
Clocks, as described in Vol. XL. of the Transactions. 

I should be glad to ask, of you, or any of your Corre- 
spondents, if it had ever yet been put in practice, and 
where ? and likewise, whether a small hammer, lifted to a 
greater height than a large one, so as to strike with tjie 
same force, will produce the same tone from the bell? Ain 
answer to these questions would greatly oblige, 

Sir, yours, &c. 

T. Gill, Esq. A COUNTRY ClOCK-MAKER. 

Remarks. 

In reply to the above Queries, we have to inform our 
worthy Correspondent, that we understand a few of Mr. 
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Wynn's striking-parts of Turret-clocks have been applied 
by himself, in difTerent parts of the country; but we do 
not think the principle of them quite applicable to the 
striking upon the sloping edge of a bell. 

We conceive that a small hammer, raised to a greater 
height, would not yield a tone of the same intensity with a 
larger one: the experiment, however, is so easily made, 
we only wonder that our Correspondent has not ascertained 
the fact 



Rewards voted by the Society for the Encouragement of 
jirts, Manufactures, and Commerce; in the Session of 

1823—1824. 

To Philip Hurd, Esq. Kentish Town' House, for raising oaks for timber 
— the large Gold Medal. 

To Henry Blyth, Esq. Bumham, Norfolk, for embanking S53 acres of 
marsh land from the sea — the large Gold Medal. 

To Messrs* Cowley and Staines, Winslow, Bucks, for cultivating 18 
acres of poppies, and obtaining therefrom 196 lb. of opiiim— Thirty 
Guineas. 

To Mr. R. W. Dickinson, Albany Brewery, Kent Road, for a machine 
fur clearing beer while in fermentation — the large Silver MedaK 

To Mr. H. Wilkinson, 13, Ludgate Hill, for an improved safety cham- 
ber to the oxy-hydrogen blowpipe — the large Silver Medal. 

To Mr. T. Griffiths, Church-street, Kensington, for an improved stop- 
cock for chemical purposes — the Silver Vulcan Medal. 

To Mr. G. Chapman, of Whitby, for a mode of consuming the smoke 
of steam-engine boilers— the large Silver Medal. 

Fourteen Original Paintings^ in Oil Colours. 

Five Copies, in Oil Colours. 

Five Original Paintings, in Water Colours. 

Nine Copiesy in Water Colour^. 

One Original Drawing, in Chalk. 

Seventeen Copies, in Chalk, Pencil, and Indian Ink. 

Ten Drawings from Statues and Busts. 

Four Original Models, in Piaster. 
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Four Copies of Models, in Ditto. 

Eleven Drawings in Architecture. 

Two Drawings of Machines. 

Two Engravings. 

Fifteen Rewards fur Bonnets made of British Grass, in imitation of 
Leghorn. 

To Mr. S. Clint, RoUs-Buildings, for an original medal-die of a bead 
— the large Silver Medal. 

To Mr. James Howe, Little Tufton-street, for an original whole-length 
miniature in wax — the Silver Isis Medal. 

To Mr. Edmund Turrell, 46, Clarendon-street, for an inproved men- 
struum for biting-in, on steel plate — the large Gold Medal. 

To Mr. J. Straker, Redcross-street, Cripplegate, for a new mode of 
embossing on wood — ^the Silver Isis Medal, and Ten Guineas. 

To Mr. F. Watt, for a screw-wrench — Ten Guineas. 

To Mr. T. Eddy, 354, Oxford-street, for a screw-wrench— the Silver 
Vulcan MedaL 

To Mr. G. Gladwell, 4, Lower Garden-street, Vauxhall, for an im- 
proved plane for carpenters— Five Guineas. 

To Mr. G. Welsh, 1 3, Mount-street, Walworth-Common, for an original 
screw — the Silver Vulcan Medal, and Ten Guineas. 

To Mr. J. Duce, Wolverhampton, for a quadruple lock for safe-chests 
&c. — the Silver Vulcan Medal, and Ten Guineas. 

To Edward Speer, Esq. 7, New Inn, for concentric chucks for turners 
•—the large Silver Medal. 

To Captain Bagnold, 7, High-Row, Knightsbridge, for an improved 
culinary steam-boiler — the Silver Vulcan Medal. 

To Mr. J. Aitkin, St. John-street, Clerkenwell, for a remontoire 
escapement— Twenty Guineas. 

. . To Mr. J. Bothway, Devonport, Plymouth, Gunner in the Royal 
Navy, for an apparatus for raising invalids in bed — the Silver Vulcan 
Medal. 

To Mr* J. Stirling, Glasgow, for a set of working drawings of a steam- 
engine — the large Silver Medal, or Twenty Guineas. 

To Mr. R. W. Franklin, 93, Tottenham Court-Road, for an improved 
niode of feeding the boilers of high-pressure steam-engine8-*-th'e large 
^ Silver Medal, and Fifteen Guineas. 

To T. Bewley, Esq. Montrath, Ireland, for an improved mode of heat- 
ing manufactories — the large Silver Medal. 
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To Mr. F. Richman, 85, Great Pulteney-atreet, for a method of rai^- 
ing a sunken floor— the large Silver Medal. 

To Mr. A* Ainger, Everett-street, for his mode of supporting jbeams or 
other timbers the ends of which have become decayed— the large jGroId 
Medal. 

To Mr. R. Soper, Royal Dock- jard, Devonport, for a pitch-kettle and 
ladle for paying the seams of ships— Ten Guineas. 

To Mr. W. P. Green, Lieut. RN. for improvements in working ships* 
guns— the laige Silver Medal. 

To Mr. R. C. Clint, for his balanced masts — the large Silver Medal pr 
Twenty Guineas. 

To G. B. Burton, Esq. Capt. R.N. for his improved mode of cattipg 
an ancliDr — the large Silver MedaL 

To Mr. W. J, T. Hood, Lieut. R.N. for his improred quadrant for 
naval use — the Gold Vulcan MedaL 

To Mr. G. Smart, Pedlar*s Acre, Lambeth, for an improved mode of 
supporting the topmasts of ships— the Gold Vulcan Medal. 

To M. Chazal, Isle of France, fbr silk the produce of the Isle of 
France — the large Gold Medal, or Fifty Guineas. 

To Mr. T. Kent, for preparing and importing from New South Wales, 
extract of Mimosa bark for the use of tanners — I'hirty Guineas. 

To J. M^Arthur Esq. Sydney, New South Wales, for the importatlofl 
of the greatest quantity of fine wool, the produce of his own fioekfi — the 
large Gold Metal. 

To Hannibal M' Arthur, Esq. Sydney, New South Wales, Ibr the 
importation of the next gpreatest quantity of fine wool, the produce of his 
own docks^the large Silver Medal. 



LIST OF PATENTS FOR NEW INVENTIONS, 

which ham passed the Great Seal since jipril 27, 182d<. . 

To Alexander Dallas, of Northumberland County South- 
ampton Buildings^ in the parish of St Andrew^ Holborni 
in the county of Middlesex, Engjneei^; for a Machine to 
pick and dress Stones of various descriptions, partieulai^y 
Granite stone. Dated April 27, 1804.-^To be. siknp^ 
in six months. 
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To John Tuiiier, of Binnlngham^ : in the county of War- 
wicky Brass and Iron Founder ; for a Machine for criialp- 
ing^ plaiting^ and goffering Linen and Muslin Frills, and 
other articles. Dated April 27, 1824. — In two months. 

To George Vaughan, of Sheffield, in the county of 
York, Gentleman ; for an improvement or improvements 
Oil Steam-Engines, by means of which, power will be gained, 
and expense saved. Dated May 1^ 1824l—- In six months. 

To John Crosley, of Cottage Lane, City Road, in the, 
county of Middlesex, Gentleman; for an improvement in 
the construction of Lampa or Lanthorns, for the better 
protection of the light, against the effects of wind or mo^ 
tibu. Dated May 6, 1824.— In six months. 

To William Cleland, of Leadenhall Street, in the city 
^ London, Gentleman ; for an improvement in the process 
6f manufacturing Sugar from Cane-Juice, and in the refin- 
ing i6f Siigar and other substances. Dated May 6, 1824. 
— In '81^ months. 

To James Viney, of Shanklin, in the Isle of Wight, Co- 
lonel in the Koyal Artillery ; for certain improvements in, 
and additions to Water- Closets. Dated May 6, 1824.—^ 
In six mdiiths. 

To John Theodore Paul, of Geneva, but now residing at 
Charing Cross, Westminster, in the county of Middlesex, 
Mechanist, in consequence of a communication made to 
him by a certain Foreigner residing abroad ; for certain, 
improvements in the method or methods of Generating 
Steam, and in the application of it to various useful pur-, 
poses. Dated May 13, 1824. — In six months. 

To tfoHh Potter, of Smedley, near Manchester, in the 
countyPaltftine of Lanc^ter, Spinner and Manufactiu*er ; 
for certain impi^ovements in ^Looms, to be impelled by me* 
chanical-^power, for weaving various kinds of Figured 
Fabrics, whether of Silk, Cotton, Flax, Wool, or other 
materials or mixtures of the same ; part of which improve- 
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mento are applicable to Hand-Looms. Dated May IS, 
18S4. — In six months. 

To Jacob Perkins, of Fleet Street, in the city of Lon- 
don, Engineer ; for an improved method of throwing Shells 
and other Projectiles. Dated May 16, 1824.— In six 
months. 

To William Church, of Birmingham, in the county of 
Warwick, Esq. ; for certain improvements in the Appara- 
tus used in Casting Iron and other Metals. Dated May 
15, 1824. — ^In six months. 

To John Holt Ibbetson, Esq. of Smith Street, Chelsea, 
in'^the county of Middlesex ; for certain improvements in 
the production or manufacture of Gas. Dated May 15, 
1824. — In six months. 

To Lemuel Wellman Wright, of Wellclose Square, in 
the county of Middlesex, Engineer ; for certain combina- 
tions of improvements in Machinery for making I%3i. 
Dated May 15, 1824. — In six months. 

To Joseph Luckcock, of Round Cottage, Edgebaston, 
near Birmingham, in the county of Warwick, Gentleman ; 
for an improvement in the process of Manu&cturing Iron. 
Dated May 15, 1824. — In six months. 

To William Henry James, of Cobourg Place, Winson 
Green, near Birmingham, in the county of Warwick, En- 
gineer; for an improved method of constructing Steam* 
Carriages, useful in the conveyance of persons and good^, 
upon highways and turnpike-roads, without the assistance 
of rail-roads. Dated May 15, 1824. — In six months*. 

To Thomas Parkin, of Bache's Row, City Road, in the 
county of Middlesex, Merchant ; for certain improvementi 
in Machinery or Apparatus applicable to or employed in 
Printmg. Dated May 15, 1824.— In four monthk 
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AcoiDBHTS from air-guns, S82 

Acid TNitricX Lewb on preparing, 387 

Acid (Pyroligneous), Mm on purifying it at one operation, S14 

Agriculture :<~Ma8on*B culture of carrots, 19. Culture of the cameline,49. 

Hawkins on planting forest-trees amongst furze, 131, 210. Parry on 

the soil for raising straw for plat, 269. Taunton on an early variety 

of the horse-bean, 269. 
Air-guns, Accidents from, 282 

Allsopp on preventing the ravases of the book-worm, 100 
Alumme for blanching syrups &c. 399. 
Ammuma, On the sub-carbonate of, 113 
Analyses of Snslish and Turkey opium (Jeston's), 187 
Animal charcoti— Pajot-des-Charmes on blanching syrup and sugar with 

it.S40 
Anthracite-^hrislie and Harper's patent, for using as fuel, 73 
Apparatus, (Tig^re's) Chemical, 400 
Aqua-fortis, Lewis on preparing, 387 

Asparagus, Baumann and Forbes on the Austrian culture of, 217 
Assaying gold, Lewis on, 381 
Association for working the Mexican mines, 137 
A^burgh (Reichenbach's) hydraulic engine, 66, 111 
Austrian cmture of asparagus, Baumann and Forbes on the, 217 
BtekweU on band-wheels, spur-wheels, and bevel-wheels, 63 
Badnall's patent dyes for silk, &c., and the application of pressure in 

dyeing, 1 
Bark ofmimosa, Extract of, for tanning, 323 
Barker on the Chinese white-copper, 289 
Barytes, 8ubu»rbonate of, 117 

Baumann and Forbes on the Austrian culture of asparagus, 217 
Baup's aew drying-stqve, 236 
Beasts, Waterton on preserving the skins of, 253 
Bevan on using ma^ifying-jlasseB, 67 

on the adhesion of muds and screws in timber, 248 
' s tables of candle-light, 68, 281 
Birds, &c., Schmidt on preserving, 166 
Waterton on ditto, 250 
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Bisecting-gauge for carpenters (Palmer's), 41 

Blanching syrups by alumine, 399 

Dlow-pipf, hytlro-pnciiinaiic, and pneumatic troughs, (Cuthbert's,) SS6 

Blue (l'rub>ian), BadnalTs putenC tor the use of, in dyeing silk, &c. 1 

Boats (Iron), Montgery on, 407 

Book-wurm, Allsopp on preventing the ravages of the, 100 

Braddick on grafting vines, 4o3 

Brandy from potatoes, 328 

Breant on imitating Damascus steel, 418 

Brcchozand Leseur's manufacture of French ceruse, 149 

Bridge (Suspension), Brown on erecting one of wrought-iron, 390 

British bolt, and bar-iron, Brown on the strength of, 294 

British white-herrings, Denovan on curing, 154, 222, 335, 36i 

British erasses, Cobbett on plat from, 167 

Brocketlon's painter's- rest, 196 

Brown's intended suspension-bridge of wrought-iron, 290 

Bushels (WoodeD), French manutacturc of, 314 

Cabbage (Red), Griffiths on using, as a test, ill 

Cameline, or gold of pleasure, The culture of, for oil, 49 

Canvass, Water-proot, 32o 

Carbonate of ammonia, 185 

Carbonate of lead, Manufacture of, 56, 12 1, 145 

Carbonate of pot-ash, French manufacture of, 46, 185 

Carbonate of soda, 185 

Carbonates, native and artificial, 112, 176 

Carmine, On preparing, 16 

Carpenter's bisecting-gauge (Palmer's), 41 

Carriage moved by apreson seated in it, 140 

Carrots, Mason on the culture and uses of, 19 

Carrot-seed, Mason on sowing, 21 

Casts (Plaster), Deeble on taking from leaves and foliage, 101 

Catgut, On preparing, 338, 41p 

Gffufrtffrrovtfi!^, On making, 46 

Centre-oits, Stone's expandmg and contracting, 43 

Ceruse of France, its preparation, 149 

Ceruse, Manufacture of, 66, 121, 145 

Charcoal filters (PaJQt-des-Charmes),for blanching ^yrup and suj^ar 

Chemical stove, Tig^re's, 400 

China, Drill for perforating, 406 

Chinese carmine, its preparation, 16 

^Chinese white-copper, 289 

Christie and Harper's patent for combining and using fuel, 73 

Clarifying sugar and syrup, Pajot-des-Charmes on, 240 

Cobbett on plat from British grasses, 167 

Coffin's patent method of catching mackarel &c. 74 

Colour-mill, Rawlinson's improved, 34 

Compost, Nutritive, (Knight's), 396 

Copper (White), Barker on the Chinese, 289 

Copper, Sub-carbonate of, 180 

Coruishtetorts and crucibles, On making, 201 

Correspondent's remarks on zinc-furnaces, 51, 128, 1<H» 

Corston's English straw-plat, 263 .; . 

r'..,.:vi.. o«.rr*»torts ('Cornish), On making, 20i 
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Crystal, On cutting it with soft iron, 412 

Cupeling gold, Lewis on, 381 

Cuthberl's hydro-pneumatic blow.pipe and pneumatic troughs, S20 

Damascus steel, Breant on imitating, 418 

Deeble on taking plaster-casts from leaves and foliage, 101 

Denovanon the cure of British white.herrings, 154, 222, 335, 361 

Drill for glass, china, &c. 406 

Drying-stove, Baup's, 236 

Dutch white-herrings, Denovan on imitating the cure of, 154, 222, 335, 
361 

Dutch elastic inking-roUers, 398 

Dyeing with Prussian-blue, and by pressure ; Badnall's patent for, 1 

Early Peas, Knight on obtaining crops of, 395 

Elastic inking.rollers, 398 

Engine (hydraulic), Rcichenbach's, 66, 111, 192 ' 

Englefield on preparing madder.lake, 7 

English opium, Jeston on collecting, 80 

straw-plat, Corston's, 263 . . 

Epicycloidal teeth of wheels and pinions in clock-work, Hardy's 
perfect, 257 

Expanding centre-bits, Stone's, 43 

Feathers, Richardson on clearing, from their animal oil, 254 

Fig.trees, Sawyer on manaj^ing, m the open air, 425 

Figs, Sawyer's succession list of, 426 

Filberts, Swayne on fertilizing tlie iemale blossoms of, 203 

Filters (Pajot.des<Charmes), for blanching syriip and sugar, 240 

Foliage^ Deeble on taking plaster-casts ot, 101 . ^ 

Foot-Iathes, Hobbins on reducing friction in, 256 

Forbes on the Austrian culture of asparagus, 221 

Forest-trees, Hawkins on planting, amongst furze, 131, 210. 

Fountain-pens, 260 

France, Survey of its metallurgic products, 343, 412 

French manufacture of carbonate of potash, 46 

manufacture of wooden bushels, 314 

Friction in foot-lathes, Hobbins on reducing, 256 

Fuel, Christie and Harper's patent for combining and using, 73 

Furze, Hawkins on planting forest-trees among, 131, 210 

Garbled extracts from this work. On, 132 

Gardening: — Hogan on the culture of mushrooms, 30. Powell on se- 
curing the scyon to the stock, 50. Sinclair on the Woburn per- 
ennial kale, 103. Mowbray's culture of mesembryanthemums, 109. 
Swayne on fertilizing the filbert, 203. ' Austrian mode of cultivating 
asparagus, 217. Knight on raising early crops of peas, 395. Bra(u 
dick on grafting vines, 403. Sawyer on the culture of fig-trees in the 
open air, 425. 

Gases, Kerr's bent tubes for experimenting on, 75 

Gauge (Bisecting), for carpenters, (Palmer's,) 41 

German method of preparing carmine, 17 

Glass, Queries on painting upon, 213 

Glass, Drill for perforating, 406, 

Glasses (Magnifying), Bevan on using, 67 

Gold, Lewis on melting, 304 
■ — on assaying, 381 
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Gold-beating, Lewis upon, 304 

Gold-beater's skin, On prepariog, 330 

Gold ftnd platina, Mill on onuunenting steel with, 93 

Gold of Pleasure, On the culture of, for oil, 49 

Grafting— Powell on securing the scyon to the stock, 50 

Grafting-wax, 51 

Grailing vines, Braddick upon, 403 

Grasses (British), Cobbett on plat from, 167 

Griffiths on a test of red-cabbage. 111 

Guns (Air), accidents from, S82 

Hand-loom, Query on an improved, 139 

Hardy's eplcycloidal teeth of wheels and pinions in clocks, Perfectkm 

of, 257 
Hatter's bows. On making catgut for, 420 
Hawkins on planting forest-trees amongst (urze, 13 1* 210 
Herrings (white), Denovan on curing, 154^ 222, 335, 361 
Hobbins*s improved tinman*s stove, 79 
^— — on reducing friction in foot-lathes, 256 
Hojean on the culture of the mushroom, 30 
Homitch*s improvements on his sand life-beacons, 259 
Horse-bean, Taunton on an early variety of, 269 
Horticulture. (See Gar^kmtur.) 
Hydraulic engine, Reichenbach*s, 66, 111, 192 
Hydro-pneumatic blow.pipes. Queries on, 141 
Hydro-pneumatic blow-pipe and pneumatic troughs in one appaifttus, 

(Cuthbert's,) SSb 
Improvement on Stone's expanding and contracting ceotre-bits, 45 
Inaigo, Taylor*s mill for grinding, 40 
Inking-rollers, Elastic composition fort 398 
Insects &c. Schmidt on preserving;* 166 
Insects, Waterton on preserving the skins of, 254 
Iron (British), Brow^ on the strength of, 294 
Iron ships, boats, &c. Montgery on, 407 
Iron (soft), On cutting crystal with, 412 
Iron, Sub^arbonate of, 182 

Italian varnish or polish for wood, Reveley on tiie, 191 
Jeston on collecting English opium, 80 
Jeston's analyses of English and Turkey opium, 87 
Kale (the Woburh perennial^ Sinclair on the'culture of, 103 
Kerr's bent tubes for experimentine on gases, 76 
Knight on obtaining early crops ofpeas^ 395 
Ktilght'B nutritite compost, 396 
Lilke-madder, Englefieid on preparing, 7 
Lamp-StovO) Baup% 236 
Lathe-bands (Catgut), On preoaring, 332 
Lathes (Foot), Hobbins on reaucing friction in, 256 
Lead (White), Manufacture of, 56^ 121, 145 
Leaf-gold, Lewis on preparing, 304 
Leather, Water-proof, 820 

Leaves and foliage, Deeble on taking plaster casts from, 101 
Leghorn plat, Corston*s substitute for, 263 
Leghorn straw.plat. On, 142 
Lewis on preparing Icafi^old, 304 
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Lewis on assajring gold, 381 
■on melting gold, 304 
Life-beacons on sands, Holditeh's improYdd^ 359 
Lime, Sub-carbonate of, 118 
Linen, Water-proof, 320 

Lists of Patents (Monthly), 70, 143, 915, S84, 358, 430 
Madder-lake, Englefield on preparing, 7 
Magnesia, Sub-carbonate of, 183 
Magnifying-glasses, Bevan on using, 67 
Manganese, Sub-carbonate of, 185 
Marstiairs improved melting-pots, 106 
Mason on the culture and uses of carrots, 19 
Maul-stick (Painter's), Brockedon*s substitute for, 196 
Melting-pots, Marshall's improved, 106 
Mesembfyanthemums, Mowbray on the culture of, 109 
Metal and wooden screws, Siebe*s taps for, 187 
Metallurgic products of France, 343, 413 
Mexican Mines, Association for working, 18T 
Mill for colour-grinding, Rawlinson's improved, 34 

— (Taylor's) for grinding indigo, 40 

*^-> on ornamenting steel with gold and platina, 9;2 

— ~- on purifying pyroligneous acid at one operation, 214 

's pyrometer, 234 

Milk, Processes for paintixig in, 43 

Mimosa.bark for tanning. On an extract Of, 323 

Minerals, Smithson's method of fixing, for examination by the blow-pipe, 3 

Mines of Mexico, Association for working; 137 

Montgery on iron ships, boats, ftc» 407 

Monthly lists of patents, 70^ 143, 915^ 284, 358^ 430 

Mowbray on the culture of mesembryantheolums, 109 

Mushrooms, H«gan on the culture of, 30 

Musical Instruments, On preparing catgut for, 421 

Myagrum saiitmm^ On the culture of, for oil, 49 

Nails and screws, Bevan on the holding force of^ in timber^ 348 

Nitrate of silver, Reveley on using as a stain for wood, 192 

Nitric acid, Lewis on preparing, 387 

Nutritive compost (Knight's), 396 

Oil-colours, Rawlinson's improved mode of preserving, 34 

Opium (English), Jeston on collecting, 80 

Overflowing-well, Sabine on an, 301 

Painter's-rest (Brockedon's), 196 

Painting upon glass, Queries on, 213 

Painting in muk, 43 

Pajot-des-Charmes on clarifying sjrrup and sugar, 240 

--— -—- on using alumine for blancning syrups, Ac, 399 

Palmer's bisecting guage for carpenters> 41 

Parry on the soil proper for raising straw for pkt, 269 

Patent dyes for silk, &c, (Badnali's), 1 

Patent method of catching mackarel, &c. (Cufiimi), 74 

Patent (Christie and Harper *s), for combining and using AmI, 73 

Patents, MonUily lists of, 70, 143, 215) 284, 358, 430 

Peas, Knight on obtaining early crops of, 395 

Pens (Fountain), 260 
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Plasteru:ast8 of leaves, Icc^Datble on taking, lol 
Plat from British grasses, CoUett on. 167 
Platina and gold, MiUo»«nUMiitingiteel with them, 99 
Polish or varnish for wood, Reveley on the Italian, 191 
Potash (Carbonate oO. On making, 46, 185, 
Potatoes— Brandy made from them, 329 
Pots ^Melting), MarshalPs improved, 16 
Powell on securing the scjon to the stock, in grafting, 50 
Preserving birds, &c., Schmidt on, 166 
Pressure in dyeing, BadnalPs patent for employing, 1 
Processes (Denovan*s} for curing white-herrin^s, 161, 340 
Prussian-blue, Badnall's patent ror the use of, in d^eing^ilk &c. 1 
Pyroligneous acid. Mill on purifying at one operation, 814 
Pyrometer for the higher dfeerees of heat (MilPs), 334 
Queries on lamps, oil-gas, soda-water, and the sugar-beet, 64, 65.— On 
tinning lookmg-glasses ; ebony; grinding, polishing, and colouriog 
tiuor spar, &c. 69. — On turning on a lathe ; on joining tortoise-shell; 
on water.proof silk; and on preserving birds, &c. 134. — On an im- 
proved hand-loom, 139.-— On a carriage moved4>y a person seated in 
It, 140.— On hydro.pneumatic blow.pipes, 141.^ On painting upon 
glass, 913. — On fountain-pens, and on short-hand writing, 960:--0n 
turret-clocks. 497. 
Rawlinson*s colour-mill, and improved mode of preserving oil-colours in 

bladders, 34 
Red- cabbage, as a test, Griffiths on using. 111 
Refractory crucibles and retorts (Cornish), On makings 201 
Reichenbach*s hydraulic engine, 66, 111, 199 
Retorts and crucibles (Cornish), On nutkine, 9ol 
Reveley on the Italian varnish, or polish, tor wood, 191 
Rewards voted by the Society of Arts, &c. 498 • 
Richardson on clearing feathers from their animal oil, 964 
Sabine on an overflowing well, 301 
Salt of tartar. Manufacture of, 46 
Sand life-beacons, Holditch*s improved, 959 
Sawyer on the management of fig-trees in the open air, 495 
Schmidt on preserving birds, &c. 166 
Screws, Siebe*s taps for metal and wooden, 187 
Screws and nails, Bevan on the holding force of, in timber, 948 
Scyon — Powell on securing it to the stock, in grafting, 5o 
Ships (iron ones), Montgery on, 407 
Short-hand, Quei^ upon it, 960 
Siebe*s taps for metal and wooden screws, 187 
Silver (Nitrate of), Reveley on using it as a stain for wood, 199 
Sinclair's culture of the Woburn perennial kale, 103 
Skins and feathers of birds, Waterton on preserving, 95o 
Smithson*s method of fixing minerals, fbr examination by the blow.pipe, S 
Snakes, Waterton on preserving the skins of, 954 
Society of Arts, &c. Rewards voted by, 498 
Soda^ Carbonate of, 185 
Sodaic Powders, 186 . 
Soda-water, Powders for making, 186 
Soil for raising straw for plat, 969 
Specification of Badnall's patent for dyes, 1 
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Stain (Dark), for wood, Reveley on, 193 

Steel, Mill on ornamenting, with gold and pktina, 98 

Steel.|j|iHLWarren on preparing and engnj^ing, 94 

Steel oMpitBcus), Bryant on imititiiig, 418j 

Stone-coal, Christie and Harper's patent for using as fuel, 73 

Stone's expanding and contracting cetitre-bits, 43. 

Stove, HoDbins*s improved tinman's, 79 

(drying), Baup's, 236 

(chemical), Tig^e's, 400 '^* 

Straw for plat. Parry on the soil proper for raising, 269 
Sub-carbonate of ammonia, 113;— of barytes, 117 ; — of lime, 118, 17#; 
of copper, 180; — of iron, 183 ;— of magnesia, 183 ; — of manganese, % 
Sugar and syrup, Pajot^des-Charmes on clarifying, 340 
Survey of the metallurgic products of France, 34S, 412 
Suspension-bridge of wrought-iron. Brown on erecting, 390 
Swayne on fertihzing the female blossoms of filberts, 303 
Syrup and sugar, Pajot-des-Charmes on clarifying, 240 
Tanning with mimosa-bark, 335 
Taps for screws, Siebe*s, 187 
Tartar (salt of), On making, 46 
Taunton on an early variety of horse-bean, 369- 
Taylor's mill for gnnding indigo, 40 
Test of red-cabbage, Grimths on using. 111 
Tig^re*s chemical stove, &c. 400 

Time-pieces, Hardy's, 358 ^ 

Tinman's stove, Hobbins's improved, 79 ^ 

Tortoise-shell, To join together pieces of, 136 
Toucan's bill, Waterton on preserving the colours of, 353 
Tubes of bent glass (Kerr's), for experimenting on the gases, 75 
Tutenag, silver found in, 390 

Varnish or polish for wood, Reveley on the Italian, 191 
Villefosse's survey of the metallurgic products of France, 343, 413 
Vines, Braddick on grafting, 403 
Warren on preparing and engraving steel-plates, 94 
Water-prooi leather, canvass, linen, &c. 330 
Waterton on preserving the skins of birds, &c. 350 
Well, Sabine on an overflowing, 301 
White-copper, Barker on the Chinese, 389 
White-herrings, Denovan on curing, 154, 333, 335, 361 
White-lead, Manufacture of, 56, 131, 145 
Woburn perennial- kale, Sinclair on the culture of, 103 
Wood, Reveley on the Italian varnish or polish for, 191 
Wooden-bushels, French Manufacture of, 314 
Wooden-screws, Sicbe's taps for, 187 
Zinc-furnaces, Remarks on, 53, 128, 199 
Zinc, On reducing from or^s, 199 
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